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PREFACE. 


Although  the  literature  of  the  important  in- 
dustry of  weaving  has  been  enriched  of  late 
years  by  a  great  number  of  valuable  and  standard 
works,  dealing  with  the  various  types  of  looms 
and  their  appliances,  the  learner  often  has  to 
seek  in  vain  for  enlightenment  on  different  ob- 
scure points  therein. 

The  considerable  difficulties  often  encountered 
by  those  engaged  in  power-loom  weaving — 
evidence  of  which  is  afforded  by  the  numerous 
questions  addressed  to  the  Trade  Journals — 
speak  for  the  necessity  of  dealing  with  the 
matter  of  obviating  or  eventually  overcoming 
the  inconveniences  in  question,  since,  notwith- 
standing that  several  works  treating  on  the 
practical  side  of  the  subject  are  in  existence, 
not  every  one  is  in  a  position  to  possess  copies 
of  large  books. 

Consequently,  animated  by  a  desire  to  comply 
with  the  widely  expressed  wishes  of  intending 
students  of  practical  weaving,  the  author  has 
endeavoured  in  the  present  small  work  to  fill  a 
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gap  ill  the  extensive  domain  of  textile  mechanism, 
and  to  afford  explanations  tending  to  that  object. 

In  the  first  place  a  short  review  is  given  of 
the  power-loom  as  a  whole,  followed  by  a 
description  of  the  mounting  of  the  different 
parts  of  the  machinery,  with  their  advantages 
and  defects. 

Illustrations  have  been  omitted,  the  reader 
being  presumed  to  already  possess  a  suitable 
acquaintance  with  the  subject. 

The  inclusion  of  the  various  systems  of  number- 
ing yarn,  together  with  certain  calculations  useful 
in  weaving,  was  decided  upon,  since  the  object 
of  the  work  is  not  to  specialise  but  to  form  a 
handbook  of  general  utility. 

The  author  trusts  that  this  outcome  of  his 
lengthy  experience  will  meet  with  a  friendly 
reception  and  be  found  to  fulfil  its  purpose  of 
constituting  a  book  of  reference  for  those  en- 
gaged in  weaving,  and  afford  instruction  to 
learners. 

ANTON  GRUNER. 
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INTRODUCTION. 


PowEE-LOOM  Weaving  had  its  origin  in  England,  and 
the  idea  of  imparting  motion  to  the  entire  loom  from 
one  of  its  parts  dates  as  far  back  as  the  sixteenth 
century. 

Edmund  Cartwright,  who  took  out  letters  patent  in 
1785,  must  be  considered  the  actual  inventor  of  the 
power-loom.  His  invention  was  soon  followed  by 
others,  and  multifarious  improvements,  based  on  the 
practical  experience  gained  in  the  progress  of  the  art, 
were  introduced,  in  consequence  of  which  power-loom 
weaving  assumed  continually-increasing  dimensions, 
and  hand-loom  weaving  concurrently  lost  ground. 

At  present  there  are  a  number  of  noteworthy  manu- 
facturers of  weaving  machinery,  the  most  important  of 
whom  will  be  referred  to  in  the  followmg  pages. 


SECTION  I. 

POWER-LOOM  WEAVING  IN  GENERAL. 

By  the  term  power-loom  "  is  understood  a  machine  in  which 
the  motions  necessary  for  the  production  of  a  textile  fabric, 
and  hitherto  imparted  by  hand,  are  effected  automatically. 

The  movements  in  question  are  transmitted  throughout 
the  entire  mechanism  by  means  of  a  portion  thereof,  known 
as  the  driving  gear. 

Of  this  gear  there  are  several  kinds,  distinguished  as  : — 

1.  Pulley  driving  gear,  or  the  English  system. 

2.  Friction  gear,  or  the  German  system. 

3.  Lock  wheel  and  pawl  gear,  or  Schonherr  system. 
The  first  of  these  methods,  the  pulley  driving  gear,  con- 
sists of  two  pulleys,  one  fast,"  i.e.,  keyed  or  screwed  on  to 
the  driving  shaft  of  the  loom,  to  w^hich  it  transmits  motion, 
and  the  other,  the  ''loose  pulley,"  loosely  mounted  on  the 
shaft,  for  the  purpose  of  bringing  the  loom  to  a  standstill. 

Friction  driving  gear  consists  of  a  conical  boss  firmly 
keyed  or  otherwise  fixed  to  the  shaft,  and  of  a  driving 
pulley,  the  nave  of  which  is  hollowed  to  fit  the  said  cone, 
the  pulley  itself  being  mounted  loose  on  the  shaft.  The 
cone  may  be  either  turned  smooth  or  covered  over  with 
leather. 

Fast-and-loose-pulley  gear  is  mainly  used  in  light,  quick- 
running  looms,  whilst  friction  gear  is  employed  more  for 
heavy  machines  (cloth,  buckskin,  carpet,  etc.,  looms). 
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In  the  case  of  fast-and-loose-pulley  driving,  the  loom  does 
not  stop  instantaneously  when  thrown  out  of  gear,  a  short 
time  being  consumed  in  transferring  the  driving  belt  from 
the  fast  pulley  to  the  loose  one.  On  the  other  hand,  with 
friction  gear  the  machine  stops  immediately. 

The  Various  Systems  of  Looms. 

Looms  are  usually  named  either  after  the  system  of  con- 
struction, the  maker,  or  the  class  of  goods  for  which  they 
are  destined.  Thus  w^e  have  the  Atherton,  Crompton, 
Dickinson  (Blackburn),  Hodgson  (Bradford),  Hattersley, 
Haggenmacher  and  Wassermann,  Knowles,  Schonherr, 
Smits  Brothers,  and  other  systems. 

Loom  Manufacturers. 

In  England  :  George  Hodgson,  Bradford  ;  G.  Hattersley 
k  Son,  Keighley  ;  H.  Livesey,  Blackburn;  George  Keighley? 
Burnley ;  Atherton  Brothers,  Preston ;  Piatt  Brothers, 
Oldham  ;  Hutchinson  and  Holling worth,  Dobcross  ;  John 
Crossley,  Halifax  ;  Hacking  &  Co.  ;  Eobert  Hall  &  Son, 
Bury,  near  Manchester;  Felber,  Jucker  &  Co.,  Manchester; 
and  others. 

In  Ger77iany  :  Sachsische  Webstuhlfabrik,  late  Louis 
Schonherr  ;  Sachsische  Maschinenfabrik,  late  Eichard 
Hartmann,  Chemnitz  ;  Grossenhainer  Webstuhlfabrik,  late 
Anton  Zschille,  Grossenhain  ;  Hermann  Schroers,  Crefeld  ; 
and  others. 

In  Austria  :  Giilcher  &  Schwabe,  Biala ;  Otto  Miiller, 
Harzdorf,  near  Keichenberg ;  A.  Hohlbaum  &  Co.,  Jagern- 
dorf ;  C.  A.  Koscher,  Georgswalde  ;  Gustav  Thiele,  Eum- 
burg  ;  and  others. 

In  Sioitzerland  :  C.  Honegger,  Euti ;  Jaggli,  Oberwinter- 
thur  ;  Gebriider  Benniger,  Uzwyl ;  and  others. 
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hi  America  :  G.  Crompton,  Worcester  (Mass.)  ;  J.  Lyall, 
New  York  ;  and  others. 

In  general,  distinction  is  drawn  between  the  following 
kinds  of  looms  : — 

{a)  x\ccording  to  the  lifting  arrangements  :  inside  or  out- 
side treadles,  dobbies  and  Jacquards. 

{h)  According  to  the  mode  of  changing  the  shuttles  : 
single  shuttle  looms,  circular  box  looms,  eccentric  circular 
box  looms,  drop  box  looms  (on  one  or  both  sides  of  the 
loom). 

(c)  According  to  the  picking  motion  :  under-pick,  central- 
pick  (also  known  as  over-pick),  and  true  over-pick  (Haggen- 
macher  and  Wassermann  system). 

Goods  Pkoduced  on  Power-Looms. 

Fustian,  cotton  trouserings,  ribbons,  bed-ticking,  bed- 
covers, cotton  plush,  cotton  velvet,  billiard  cloth,  canvas, 
cassinets,  cottons,  congress,  chiffon,  mantle  stuffs,  damask, 
double  velvet,  double  plush,  drills,  coverlets,  wire  cloth, 
satineens,  flannel,  felt  cloth,  linings,  polishing  cloths,  curtains, 
rubber  cloth,  jute  goods,  men's  worsted  stuffs,  head  cloths, 
clothing  stuffs,  linen  trouserings,  runners,  mattress  ticking, 
mohair  plush,  upholstery  stuffs,  muslin,  moquettes.  Oxfords, 
portieres,  pique  aud  pile  carpets,  especially : — 

1.  Uncut  looped  carpets  (Brussels),  with  warps  of  different 
colours. 

2.  Pile  Tournay  velvet  or  Wilton  carpets,  with  many- 
coloured  warps. 

3.  Uncut  looped  carpets  (tapestry),  printed  in  the  warp 
or  in  the  piece. 

4.  Pile  tapestry  velvet,  printed  in  the  warp  or  in  the 
piece. 

(Axminster  or  chenille  carpets  are  mostly  made  in  hand- 
looms.) 
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Other  carpets : — 

1.  Kidderminster  (2-thread  plain  weavings). 

2.  Scotch  (3-thread  plain  weavings). 

3.  Kunners. 

4.  Twill  carpet. 

Beltings,  silk  goods,  serviettes,  sailcloth,  tapestry,  canvas, 
hose,  heavy  trouserings  (Manchester),  cloth  and  buckskin, 
tablecloths,  handkerchiefs,  cloth  covers,  wrapperings,  under- 
linen,  vest  materials,  zephyrs,  twills,  etc. 

The  Ordinary  Loom  in  Comparison  with  Dobbies 

AND  JaCQUARDS. 

In  ordinary  looms  only  such  w^eavings  can  be  carried  out 
as  do  not  require  any  large  number  of  picks  to  a  repeat. 
Thus,  for  instance,  small  or  ''English"  looms  are  con- 
structed for  2  to  10  picks.  By  means  of  a  star  wheel  and 
stud  the  number  of  picks  can  be  increased  to  14  for  each 
revolution  of  the  eccentric,  the  latter  remaining  at  rest 
during  the  passage  of  the  shuttle  and  only  making  a  rapid 
movement  during  the  changing  of  the  shed.  This  class  of 
eccentric  is  employed  for  heavy  (cloth  and  buckskin)  looms. 

On  the  other  hand,  for  weaving  requiring  a  large  number 
of  picks  to  a  repeat,  a  dobby  or  shaft  loom  must  be  used, 
this  class  of  loom  enabling  the  use  of  as  many  picks  to  a 
repeat  as  the  card  space  on  the  machine  allows. 

Dobbies  for  small  or  ''  English"  looms  are  generally  built 
for  16  to  24  shafts  ;  or,  in  the  case  of  heavy  (buckskin) 
looms,  for  as  many  as  43  shafts.  If  the  repeat  necessitates 
a  larger  number  of  shafts,  then  the  Jacquard  comes  into  use. 

Dobbies  are  classified  as  single-lift  (top-shed),  double-lift 
(top-and-bottom-shed),  and  open-and-closed-shed  machines. 

Jacquards  are  divided  into  single-lift  (top-shed),  double- 
lift  (top-shed),  and  top-and-bottom-shed  (the  latter  being 
also  constructed  for  sloping-shed). 


POWER-LOOM  WEAVING  IN  GENERAL. 


5 


Makers  of  Dobbies  and  Jacquards. 

Sachsische  Webstuhlfabrik,  late  Louis  Schonherr,  Chem- 
nitz (the  Schonherr  Dobby). 

G.  Crompton,  Worcester  (the  Crompton  Dobby). 
Giilcher  &  Schwabe,  Biala  (Dobbies). 
Hutchinson  &  Holhngworth,  Dobcross  (Dobbies). 
Geo.  Hattersley,  Keighley  (the  Hattersley  Dobby). 

Geo.  Hodgson,  Bradford  ;  Hahlo  &  Liebreich,  Bradford 
(Dobbies). 

V.  Lacasse  &  Co.,  Chemnitz  (Lacasse  Dobbies,  for  top-, 
bottom-,  and  sloping-shed). 

L.  Knowles,  Worcester  (Dobbies). 
French's  Patent  Dobby,  Bradford. 
John  Bland,  Keighley  (Dobbies). 

H.  Livesey,  Blackburn  (Tannwalder  Dobbies). 

G.  A.  Eoscher,  Georgswalde  (Wenzel's  "Triumph"  Dobby). 
Sachsische   Maschinenfabrik,  late   Eichard  Hartmann, 

Chemnitz. 

Otto  Miiller,  Harzdorf-Eeichenberg. 
Beck  &  Co.,  Atzgersdorf,  near  Vienna. 

H.  Giintsche,  Gera. 

Grossenhainer  Webstuhlfabrik,  Grossenhain. 
Devoge  &  Co.,  Manchester. 
Heinrich  Blank,  Uster. 
Schelling  &  Staubli,  Horgen- Zurich. 
Gustav  Thiele,  Eumburg. 
J.  Horak,  Lomnitz. 
C.  M.  Auerbach,  Chemnitz. 
And  others. 

Drop-box  Motions. 
Of  these  may  be  mentioned  the  systems  of  Hacking, 
Honegger,  Smits,  Hofmann,  Schonherr  (Sachsische  Web- 
stuhlfabrik), Schwabe  (Giilcher),  Otto  Miiller,  Grossenhain 
(formerly  Ant.  Zschiile),  Knowles,  etc.,  etc. 
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MOUNTING  AND  STARTING  THE  POWER-LOOM. 

English  Looms. 

Tappet  or  Treadle  Looms. 

By  the  term  tappet  "  or  treadle  "  loom  is  miderstood  one 
in  which  the  raising  of  the  shafts  (shed  formation)  is  effected 
by  tappets.  These  looms  are  divided  into  two  classes  : 
inside-  (or  central)  and  outsi de-treadle  looms. 

x\.   The  Inside- treadle  Loom. 

In  this  class  of  loom  the  tappet  for  plain  weaving  is 
generally  mounted  on  the  picking-tappet  shaft.  In  ex- 
ceptional cases  wheel  gearing  is  introduced,  whereby  3-  or 
4-thread  weaving  can  be  effected.  In  the  former  case  the 
treadle  levers  are  movably  mounted  below  on  the  rear  cross 
frame,  but  in  the  latter  case  on  the  front  frame. 

For  plain  weavings  this  arrangement  is  preferred  on 
account  of  its  simplicity,  but  is  less  to  be  recommended  for 
3-  or  4-thread  fabrics  ;  since  here,  in  place  of  a  head  shaft, 
rollers  must  be  employed,  and,  besides,  the  parts  below  the 
warps  are  rather  inaccessible. 

B.   The  Outside-treadle  Loom. 

This  kind  of  loom  is  usually  constructed  for  up  to  6  shafts, 
although  the  number  may  be  increased  to  8  or  10.  Motion 
is  imparted  from  the  main  shaft  through  wheels  on  the 
picker  shaft,  on  which — outside  the  frame — a  cannon  wheel, 
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made  in  one  piece  witli  the  cog  wheel,  is  pushed  on  the 
tappet,  and  fixed  thereon  by  clamping  screws. 

In  setting  a  loom  of  this  kind  the  shafts  can  be  adjusted 
with  the  greatest  ease  by  means  of  the  draft  cords  or  shaft 
straps. 

The  reversing  (or  under-)  motion  is  here  effected  by 
springs  attached  to  the  flooring. 

Setting  the  Compound  Tappet, 

A  simple  cast  tappet  enables  only  one  definite  class  of 
weaving  to  be  carried  on ;  but  the  case  is  altered  when  the 
tappet  is  composed  of  several  discs,  the  character  of  the 
weaving  being  changed  by  adjusting  the  relative  position  of 
the  discs. 

The  tappets,  each  of  which  actuates  a  shaft,  are  divided 
into  as  many  sections  as  there  are  picks  to  a  repeat  in  the 
weaving.  Each  section  is  bored  for  the  insertion  of  a  screw, 
so  that  a  tappet  divided  into  six  sections,  for  instance,  con- 
tains six  screw  holes,  serving  to  unite  the  several  discs  to 
form  a  whole,  three  or  four  screws  being  required  as  a  rule. 
The  repeat  corresponds  to  the  number  of  sections  employed 
to  make  up  the  tappet ;  hence  a  weaving  with  six  warps 
and  six  weft  threads  requires  six  tappets,  each  composed  of 
six  sections. 

The  projecting  (eccentric)  portions  generally  correspond 
to  the  marked  squares,  whilst  the  depressions  correspond  to 
the  blanks  on  the  pattern  sheet. 

Before  proceeding  to  set  the  tappet,  it  must  first  be 
ascertained  whether  the  projections  and  depressions  of  each 
tappet  are  in  accord  with  the  weaving  to  be  carried  out. 
When  this  is  settled,  the  procedure  is  as  follows : — 

The  pattern  design  is  taken  and  counted  from  below 
upwards,  to  the  left  of  the  first  warp  thread,  the  tappet 
disc  being  placed  upright,  and  the  upper  side  turned  for- 
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wards  for  the  purpose  of  comparison,  so  that  the  marked 
squares  agree  with  the  projections  and  the  blanks  with  the 
depressions.  The  position  corresponding  with  the  lowest 
square  is  marked  with  chalk,  and  the  whole  of  the  discs 
required  for  a  warp  repeat  are  treated  in  the  same  way. 
The  chalk  marks,  which  should,  for  preference,  be  made 
near  the  screw  holes,  indicate  in  each  disc  the  first  square 
or  first  pick,  and  must  all  coincide  when  the  discs  are 
screwed  together. 

It  is  also  advisable  to  number  the  discs,  that  of  the  first 
warp  thread  being  marked  1,  the  next  2,  and  so  on.  The 
combined  tappet  is  then  pushed  on  to  the  boss  of  the  tappet 
shaft  in  such  a  manner  that  when  viewed  from  the  front  the 
first  disc  is  at  the  right  hand  side  of  the  set,  and  the  last 
one  at  the  extreme  left,  whether  the  loom  be  driven  from 
the  right  or  the  left  hand  side.  The  hindmost  or  first  of  the 
draft  rods  leading  from  the  bowl  levers  to  the  cross-frame 
bars  must  meet  the  first  tappet  disc,  and  the  foremost  or 
last  rod  the  last  disc. 

When  this  has  been  carried  out  in  the  above  manner,  the 
movement  of  the  threads  in  shedding  will  be  in  accordance 
with  the  pattern. 

Of  the  draft  rods  attached  to  the  cross-frame  rods, 
the  lower  or  foremost  will,  as  a  rule,  be  the  widest,  the 
upper  or  hindmost  being  drawn  in  narrower  towards  the 
centre. 

It  should  be  noted  that  in  a  single  revolution  of  the  tap- 
pets the  loom  must  make  as  many  picks  as  are  contained  in 
a  repeat  of  the  pattern  that  is  being  woven.  It  may  also 
happen  that  two  repeats  are  made  by  a  single  rotation,  so 
that,  for  example,  in  the  case  of  a  3-thread  pattern,  six 
picks  are  made  during  each  turn  of  the  tappet ;  and  by  means 
of  change  wheels  the  rotation  of  the  tappet  can  be  regulated 
to  terminate  after  any  convenient  number  of  picks. 
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Drojj-box  Motion. 

The  number  of  motions  is  too  large  to  permit  of  full  dis- 
cussion of  the  various  details  in  the  present  work. 

They  are  divided  into  single-  and  double-action  (pick-and- 
pick)  motions,  and,  as  a  rule,  consist  of  four  boxes.  Buck- 
skin looms  are  almost  exclusively  built  with  double-action, 
2-box  (triple)  to  6-box  (11-fold)  motion. 

Whereas  in  the  case  of  single-action  drop-box  motions  the 
shuttles  can  only  be  changed  after  an  even  number  of  picks, 
double-action  box  motions  enable  the  weft  to  be  changed 
after  any  convenient  number,  odd  or  even.  Greater  results 
are  obtainable  from  independent  double-action  box  motions 
— used  principally  in  heavy  looms — by  means  of  which 
three  shuttles  can  be  used  with  two  boxes,  five  with  three, 
seven  with  four,  nine  with  five  boxes,  and  so  on. 

The  raising  or  lowering  of  the  box  must  commence  at  the 
same  moment  as  both  cranks  of  the  crank  shaft  attain  their 
highest  position,  and  in  the  case  of  one-sided  motions  the 
next  following  stroke  of  the  picker  must  take  place  from  this 
side  of  the  change  box. 

The  bottom  of  the  boxes  must  be  exactly  flush  with  the 
shuttle  race,  neither  higher  nor  lower. 

Whatever  type  of  lifting  motion  be  employed  for  the  boxes, 
a  safety  attachment  (coupling)  must  be  provided.  Should 
any  hindrance  to  the  lifting  or  lowering  of  the  boxes  arise, 
whether  from  the  sticking  of  the  picker  or  the  jamming 
of  the  shuttle,  which  might  easily  lead  to  the  breakage  of 
some  of  the  parts,  the  coupling  becomes  detached.  Care  is 
necessary  to  see  that  the  coupling  neither  requires  too  much 
force  to  become  detached,  nor  comes  undone  too  easily,  since 
in  the  former  case  (which  seldom  happens)  a  smash  will 
result  or  the  driving  belt  will  be  forced  off,  whilst  in  the  othe]* 
event  the  coupling  will  be  frequently  coming  undone  or  else 
the  boxes  will  not  come  exactly  flush  with  the  shuttle  race. 
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The  Picking  Motion. 

As  already  mentioned,  this  motion  is  divided  into  two 
classes,  over-  and  under-picking. 

The  Over-pick, 

This  form  is  principally  used  in  small  English  "  looms, 
especially  revolving  box  looms. 

Inside  the  loom  an  eccentric  (the  picker  tappet)  is  keyed 
on  either  side  (right  and  left)  of  the  under-  or  tappet  shaft, 
the  tappet  noses  being  at  an  angle  of  180°  to  each  other.  A 
striker  shaft  fitted  with  a  striking  roller  is  placed  vertically 
on  each  side  frame,  outside  the  loom,  in  such  a  position  that 
the  striking  roller  makes  contact  with  the  tappet. 

The  tappet  shaft  makes  one  complete  turn  to  every  two 
turns  of  the  loom,  and  consequently  the  noses  of  the  tappets 
act  alternately  on  the  striking  shafts.  In  the  meantime  the 
tappet  shaft  is  turning  through  an  angle  of  45°,  the  motion 
being  transmitted  to  a  wooden  striker  firmly  screwed  on  to 
the  upper  end  of  the  striker  shaft.  By  means  of  the  picking 
strap  the  striker  imparts  a  powerful  shock  to  the  picker, 
which  is  mounted  on  the  picker  spindle,  and  forces  it  towards 
the  centre  of  the  loom.  The  reverse  motion  is  produced  by 
the  action  of  a  spiral  spring  connecting  the  striker  shaft  with 
the  frame  of  the  loom. 

To  adjust  the  picker  stroke,  both  cranks  on  the  crank  shaft 
are  moved  until  they  point  vertically  downwards.  This 
opens  the  shed  more  than  half  way,  the  lathe  is  moved  half 
way  towards  the  rear,  and — since  a  short  time  will  elapse 
before  the  picker  strap  becomes  tightened  and  the  shuttle 
arrives  at  the  shed — the  nose  of  the  tappet  may  now  begin 
to  engage  with  the  striking  roller ;  in  fact,  the  latter  should 
rest  exactly  in  the  hollow  of  the  tappet. 

Slots  are  provided  in  the  tappet  to  enable  the  tappet  nose 
to  be  adjusted  and  fixed  by  the  aid  of  a  couple  of  screws. 
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To  quicken  the  stroke  the  screws  are  loosened  and  the  nose 
drawn  forward,  whilst  for  retarding  the  stroke  the  nose  is 
pushed  further  back,  and  then  re-fastened  by  tightening  the 
screws  up  again. 

To  fix  the  strikers  the  loom  is  set  in  motion  until  the  point 
of  the  tappet  nose  points  exactly  to  the  centre  of  the  roller, 
i.e.,  the  middle  of  the  periphery.  The  roller  must  not  pro- 
ject above  the  nose.  It  is  best  to  key  the  tappet  in  such  a 
position  that  the  extreme  point  of  the  nose  coincides  with 
the  edge  of  the  roller.  Should  the  stroke  be  insufficiently 
powerful,  a  remedy  is  afforded  by  fixing  the  roller  in  a  lower 
situation  in  the  slot  in  which  it  is  mounted.  If,  however^ 
this  does  not  completely  effect  what  is  required,  the  tappet 
is  keyed  a  little  nearer  the  striker  shaft,  but  this  should  be 
resorted  to  in  extreme  cases  only,  since  it  generally  makes 
the  stroke  rather  harsh  and  causes  the  loom  to  stamp. 

Another  principal  condition  is  to  lay  the  roller  true 
against  the  tappet  nose  ;  unless  this  is  done  the  roller  is 
struck  unevenly  and  will  soon  become  unfit  for  use. 

At  the  instant  under  consideration  the  striker  will  have 
attained  its  extreme  position,  and  its  end  should  now  be 
situated  exactly  above  the  striking  point  of  the  picker — or 
frequently  a  little  nearer  the  centre  of  the  loom.  The  posi- 
tion may  be  accurately  adjusted  at  convenience  by  means  of 
a  clamping  screw  at  the  upper  extremity  of  the  striker  shaft. 

Next  follows  the  attachment  of  the  picking  band  to  the 
striker.  When  the  latter  is  provided  with  a  slot  for  the 
reception  of  the  band  it  is  preferable  to  insert  the  strap 
into  the  groove  from  the  outside,  since  this  course  obviates 
severe  breakages  and  increases  the  durability  of  the  strap. 

At  the  moment  already  referred  to,  the  picker  must  be 
exactly  in  position  for  action,  and  the  picking  band  must  be 
correspondingly  wound  round  the  striker,  and  fixed  by  a  nail 
to  prevent  it  from  coming  undone.    It  is  necessary  to  see 
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that  the  picking  band  is  not  stretched  taut  between  the 
striker  and  the  picker,  but  retains  a  certain  elasticity,  since, 
otherwise,  the  stroke  is  too  harsh,  or  there  is  risk  of  smash- 
ing the  striker. 

Under-picks 

are  chiefly  used  for  heavy  and  wide  looms,  although  they 
also  find  employment  in  small  looms.  Their  principal 
advantage  consists  in  the  picker  spindle  being  in  front  of  or 
behind  the  shuttle  box  instead  of  above  it.  Consequently 
all  risk  of  the  goods  becoming  soiled  by  grease  from  the 
picker  spindle  is  totally  precluded,  a  point  of  sufficient 
importance  in  delicate  fabrics. 

This  kind  of  picking  motion  is  of  special  value  in  silk 
looms.  Kecently,  however,  looms  have  been  constructed 
without  any  picker  spindles  (Maschinenfabrik  Euti,  late 
Caspar  Honnegger). 

The  disposition  of  the  striking  mechanism  differs  con- 
siderably in  the  various  under-pick  systems.  Thus,  for 
example,  there  are  some  in  which  the  two  picking  tappets 
are  mounted  on  the  picking  tappet  shaft  like  the  English 
over-pick  looms.  In  others,  again,  one  tappet  is  mounted  on 
the  loom  frame ;  or  one  or  both  tappets  mounted  on  the 
crank  shaft  below ;  and  so  on.  These  last  tliree  arrange- 
ments are  mostly  met  with  in  wide  heavy  looms. 

As  a  general  thing — except  in  revolving  box  looms — under- 
picks  are  used  both  on  single-shuttle  and  multiple-shuttle 
looms. 

The  Shuttle  Bace. 

The  shuttle  should  not  enter  the  shed  until  the  latter  is 
sufficiently  opened  and  the  lathe  drawn  far  enough  towards 
the  rear.  The  speed  must  however  be  so  high  that  the 
.shuttle  leaves  the  shed  again  before  the  same  begins  to 
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close.  Should  it  enter  too  soon,  or  leave  too  late,  the  result 
will  be  the  breakage  of  threads  at  the  edges  of  the  warps,  or 
weaving  faults  will  be  produced  by  the  shuttle  missing  some 
of  the  threads.  For  preventing  the  shuttle  from  leaving  the 
box  too  soon,  or  rebounding  after  a  stroke,  checks  (swells)  ex- 
erting a  constant  pressure  are  provided  in  the  shuttle  boxes, 
these  checks  being  acted  upon  by  arms  behind  the  lathe 
and  in  connection  with  the  protector  shaft,  which  arms  are 
pressed  against  the  checks  by  spiral  springs  attached  to  the 
foot  of  the  lathe. 

If  the  shuttle  rebounds  in  the  box  after  its  passage  through 
the  shed,  one  or  other  of  the  springs  may  be  drawn  out  a. 
little.  To  enable  the  shuttle  to  make  a  good  passage  it 
must  make  close  contact  with  the  picker,  but  the  pressure 
must  not  be  very  great  or  the  warp  will  suffer. 

In  the  case  of  drop  boxes,  care  must  be  taken  that  the 
box  is  at  rest  and  flush  with  the  race  before  the  shuttle  is 
sent  on  its  journey.  Similarly,  the  changing  of  the  boxes 
must  not  take  place  before  the  shuttle  has  properly  arrived. 

Eevolving  boxes  are  fitted — in  place  of  swells — with 
slightly  bent  steel  springs  which  check  the  shuttle.  Here,, 
also,  in  extreme  cases,  assistance  is  afforded  by  bending  the 
springs  to  a  greater  or  smaller  extent. 

Moreover,  every  loom  is  fitted  with  a  check  strap,  which, 
by  shortening  or  lengthening,  stops  the  rebounding  of  the 
shuttle. 

The  Stop  Bod  or  Warp  Protector, 

This  appliance  is  of  infinite  importance  in  the  working  of 
the  power  loom,  since,  without  it,  weaving  in  such  looms 
would  be  attended  with  the  imminent  danger  of  continual 
smashings  of  the  warp  threads. 

The  shuttle  passes  through  the  shed  at  each  pick  of  the 
loom,  and  if  from  any  cause,  such   as  the  breaking  of  a 
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thread,  striker  or  picking  band,  it  should  become  checked  in 
its  passage  and  stick  in  the  shed,  then  the  lathe  would  press 
it  into  the  fabric,  and  the  whole  length  of  warps  would  be 
smashed. 

This  is  obviated  by  the  employment  of  the  warp  protector 
in  the  case  of  looms  with  fast  reeds,  no  matter  whether 
single  shuttles  or  drop  boxes  are  used.  Eevolving  box  looms 
are  fitted  merely  with  a  reed  checker. 

The  stop  rod  consists  of  a  shaft  underneath  and  parallel 
to  the  lathe,  and  fitted  on  either  end  with  projecting  stop 
arms,  forming  one  piece  with  the  shaft.  In  addition  to 
this,  arms  situated  at  each  end  of  the  lathe  are  directly  or 
indirectly  connected  with  the  same  shaft,  and  kept  in 
contact  with  the  swells  by  means  of  spiral  springs  attached 
to  the  shaft  and  the  foot  of  the  lathe. 

When  the  shuttle  enters  a  box,  the  swell  and  contact  arm 
are  forced  back,  the  arm  and  shaft  making  a  circular  move- 
ment which  causes  the  stop  arms  to  swing  in  an  upward 
direction. 

On  the  frame  of  the  loom  are  mounted  two  buffers 
(  "  frogs  " ),  over  which  the  stop  arms  slide  at  each  stroke  of 
the  lathe,  provided  the  shuttle  has  reached  its  box.  If, 
however,  the  shuttle  has  failed  to  do  so,  the  stop  arms 
impinge  on  the  buffers  and  thus  stop  the  lathe  and  prevent 
the  loom  from  working. 

To  reduce  the  shock  on  the  lathe,  the  buffers  are  fitted 
with  india-rubber ;  or  else  iron  cores  are  inserted  through 
the  frame  and  make  contact  with  powerful  springs. 

In  adjusting  the  protector,  it  should  be  arranged  in  such 
a  manner  that,  whenever  there  is  no  shuttle  in  the  box,  the 
stop  arm  engages  fully  with  the  buffer.  If  this  is  not  pro- 
perly done,  warp  smashes  are  likely  to  occur  on  the  one 
hand,  or  conversely,  if  the  setting  be  too  deep,  the  loom  may 
often  be  unnecessarily  thrown  out  of  gear. 
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The  swing  of  the  stop  arms  should  be  limited  to  a  small 
arc,  since,  when  the  shuttle  is  in  the  box,  they  need  only  be 
|-  to  I  of  an  inch  above  the  buffers. 

Throiv-out  Gear. 

A  starting  lever  (setting-on  handle)  is  fixed  to  the  loom 
frame  on  the  driving  side,  and,  when  the  loom  is  to  be  set  in 
motion,  is  pushed  over  against  a  notch  in  the  plate,  against 
which  it  is  mounted,  and  falls  with  its  fiat  side  into  the 
notch  by  its  own  elasticity. 

The  starting  lever  actuates  the  belt  fork,  which  during  the 
starting  motion  describes  an  arc  from  the  fast  pulley  to  the 
loose  pulley  of  the  driving  shaft,  the  former  being  fastened 
by  screws  to  the  shaft,  and  the  latter  mounted  loose,  but 
held  in  place  by  a  collar. 

A  wiper  which  is  mounted  on  the  buffer  next  the  driving 
side  makes  contact,  when  the  loom  is  in  gear,  with  an 
adjustable  plate  fixed  to  the  starting  lever.  The  contact 
between  them  should  be  close,  but  not  so  as  to  amount 
to  actual  pressure. 

To  stop  the  loom  the  lever  is  pulled  out  of  the  notch  and 
flies  forward  by  its  own  elasticity,  thus  causing  the  belt  to 
be  thrown  off  the  fast  pulley  on  to  the  loose  one. 

When  there  is  no  shuttle  in  the  box  the  stop  arm  is  not 
raised,  and  consequently,  when  the  lathe  advances,  strikes 
on  the  buffer,  which  gives  under  the  pressure,  and  causes 
the  wiper  to  impinge  on  the  starting  lever  and  force  it  out 
of  the  notch. 

The  movement  of  the  buffer  being  of  small  amplitude,  the 
force  exerted  by  the  wiper  would  be  insufficient  to  effect  this 
dislodgment  if  the  adjustable  plate  on  the  lever  were  not  in 
contact  with  the  wiper  at  the  outset.  On  the  other  hand,  if 
they  press  too  hardly  together,  the  starting  lever  will  pro- 
bably be  prevented  from  engaging  sufficiently  in  the  notch. 
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and  hence  will  shake  out  under  the  influence  of  vibration 
and  bring  the  loom  to  a  standstill.  The  plate  is  therefore 
fitted  with  a  pair  of  adjusting  screws  to  enable  it  to  be  set 
in  the  most  favourable  position. 

Automatic  Stopping  by  the  Weft  Fork. 

It  very  frequently  happens  that  the  loom-minder  omits  to 
stop  the  loom  directly  the  shuttle  is  empty  ;  the  more  so 
because,  in  the  case  of  simple  weavings,  one  minder  has  to 
look  after  a  couple  of  looms,  a  condition  of  things  precluding 
stopping  by  hand. 

It  may  also  readily  happen  that  the  weft  thread  breaks 
and  then,  of  course,  in  the  absence  of  automatic  stopping 
gear  there  ensues  the  risk,  in  multiple-shuttle  looms,  of  the 
other  shuttles  continuing  to  act  after  one  is  empty,  the 
result  being  a  fault  v^herever  that  particular  thread  ought 
to  have  come  in,  thus  producing  a  fabric  thin  in  places — or^ 
in  the  case  of  single-shuttle  looms,  an  entire  failure  of  weft 
threads. 

To  prevent  this  contingency  a  weft  fork  is  affixed  on  the 
driving  side,  which  fork,  on  the  advance  of  the  lathe,  fits 
into  a  grid  constructed  in  the  latter.  The  fork  is  also 
put  in  connection  with  the  starting  lever,  and  while  the 
loom  is  in  gear  is  forced  by  the  action  of  this  lever  in 
the  direction  of  the  lathe,  so  that  when  the  crank  axle 
reaches  its  front  dead  point,  the  fork  projects  about  4  of 
an  inch  through  the  grid  when  no  weft  thread  is  overlying 
same. 

At  the  end  opposite  to  the  prongs  the  fork  is  fitted  with  a 
small  hook,  which,  at  the  instant  under  consideration,  de- 
scends. On  the  other  hand,  if  a  weft  thread  interposes 
between  the  grid  and  the  fork,  the  said  prongs  do  not  pass 
through,  and  the  opposite  end  is  raised. 

A  movable  lever  is  mounted  on  the  frame  just  below  the 
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breast  beam,  and  is  provided  at  one  end — where  it  has  a 
vertical  movement  between  the  beam  and  the  lathe — with  a 
catch  to  engage  with  the  hook  aforementioned.  The  other 
end  of  this  lever  rests  on  a  tappet,  or  on  a  bowl  attached  to 
a  lever  momited  on  the  tappet  shaft,  the  said  tappet  being- 
adjusted  in  such  a  manner  that  when  the  crank  is  at  its 
foremost  dead  point,  i.e.,  the  one  next  the  fabric,  the 
slightest  forward  movement  of  the  loom  causes  the  tappet 
to  lift  the  lever  arm. 

x\s  the  tappet  roller  makes  only  one  revolution  for  every 
two  picks,  it  results  that  the  movement  of  the  lever  arm 
follows  every  second  pick ;  consequently  in  the  above-named 
position  of  the  crank  shaft  the  shuttle  must  be  in  the  box  on 
the  driving  side,  i.e.,  the  last  pick  must  have  been  from  the 
opposite  side  of  the  loom  to  the  driving  side. 

If  now,  as  already  contemplated,  a  weft  thread  lies  be- 
tween the  fork  prongs  and  the  grid  the  hook  is  lifted  and 
the  catch  on  the  bent  lever  moves  away  underneath.  If, 
however,  the  shuttle  thread  be  exhausted  or  broken,  then 
the  prongs  project  through  the  grid,  the  hook  descends,  and, 
being  engaged  by  the  bent  lever,  is  drawn  forward,  the  lever 
connecting  the  fork  with  the  starting  lever  comes  into  play 
and  pushes  the  latter  out  of  its  notch^  thus  throwing  the 
belt  on  to  the  loose  pulley. 

To  prevent  the  ratchet  wheel  of  the  take-up  motion  from 
pulling  the  fabric  one  notch  forward  after  the  empty  pick, 
and  leaving  a  faulty  place  in  the  cloth,  a  projecting  tongue, 
connected  with  the  pawl  by  a  bar  underneath  the  breast 
beam,  is  provided  in  the  starting  gear  plate  and  is  drawn 
forward  when  the  fork  lever  is  depressed,  thus  disconnecting 
the  pawl  from  the  ratchet  wheel. 

In  setting  this  part  of  the  mechanism  it  must  be  seen  to 
that,  when  in  gear,  the  pawl  engages  completely  with  the 
ratchet  and  that  the  tongue  is  in  a  position  to  lift  the 
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pawl  on  the  slightest  impulse  on  the  part  of  the  auto- 
matic stopping  gear. 

With  regard  to  the  setting  of  the  weft  fork,  the  following 
points  should  be  borne  in  mind  : — 

1.  The  lift  of  the  hook  should  not  exceed  ^  to  |  of  an 
inch. 

2.  The  fork  prongs  should  be  set  as  deep  as  possible  so  as 
to  prevent  the  weft  thread  from  passing  below  them  ;  and 
the  points  must  on  no  account  abut  on  to  the  lathe. 

3.  The  proper  space  to  allow  between  the  hook  and  the 
lever  catch  is  about  ^  of  an  inch.  When  in  good  working 
order,  the  starting  lever  is  forced  out  of  its  notch  by  the 
further  forward  movement  of  the  loom. 

Screws  are  fitted  to  all  the  parts  mentioned  and  can  be 
made  use  of  when  required. 

The  Brake. 

Owing  to  the  speed  at  which  the  loom  works  it  would  be 
impossible  to  bring  it  instantly  to  a  standstill  when  thrown 
out  of  gear,  and  it  would  make  one  or  two  picks  before 
stopping  were  it  not  for  the  brake  provided  for  this  purpose 
in  every  loom,  and  acting  on  a  brake  wheel  keyed  on  the 
crank  shaft  outside  the  frame.  To  facilitate  braking  and  at 
the  same  time  protect  the  wearing  parts,  the  brake  is  shod 
with  leather. 

The  brake  lever  is  also  mounted  on  the  outside  of  the 
frame,  and  one  end  reaches  close  under  the  starting  lever 
plate,  where  it  is  provided  with  a  pin  engaging  in  a  special 
brake  handle  working  in  the  said  plate. 

On  the  pin,  and  underneath  the  lever,  is  situated  an 
adjusting  collar,  set  in  such  a  manner  that,  when  the  brake 
is  not  acting,  the  collar  is  about  |-  of  an  inch  from  the  lever, 
so  that  the  leather-shod  cheek  of  the  brake  can  press  freely 
on  the  wheel.    To  increase  the  braking  power,  the  lever  is 
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grooved  for  the  suspension  of  a  weight,  which,  when  moved 
backwards  or  forwards,  diminishes  or  increases  the  force  of 
the  brake. 

When  the  loom  is  started  the  pin  is  raised,  the  setting 
collar  lifts  up  the  brake  lever,  and  the  brake  is  thrown  off. 
Sometimes  a  spring  is  inserted  on  the  pin,  between  the  brake 
lever  and  setting  collar,  to  keep  the  stopping  lever  from 
falling  back.  In  such  event  the  collar  must  be  set  low 
enough  to  enable  the  cheek  to  press  on  the  brake  wheel.  It 
is  necessary  to  see  that  the  contact  between  these  two  parts 
last  named  is  perfect,  and  that  they  are  kept  free  from 
grease. 

Setting  the  Shed. 

This  operation  may  be  said  to  represent  the  soul  of  the 
process  of  weaving,  for  not  only  does  bad  setting  lead  to 
frequent  smashes  and  thus  inflict  considerable  loss  on  the 
weaver,  but  the  saleable  value  of  the  goods  is  also  greatly 
lowered  thereby.  For  some  fabrics  this  consideration  is  of 
little  or  no  importance  ;  nevertheless  there  are  others,  in  the 
manufacture  of  which  the  greatest  care  is  necessary  in  this 
respect  to  avoid  the  risk  of  having  a  defective,  unsightly  and 
therefore  less  valuable  product. 

A  bad  shedding  motion  may  result  in  thin,  empty-feeling 
cloth,  coiled  warp  or  weft  threads,  numerous  smashes,  pro- 
ductive of  unsightly  goods,  etc. 

Each  class  of  fabrics  requires  a  special  adjustment  of  the 
shedding  motion. 

As  an  exhaustive  treatment  of  the  subject  would  take  up 
more  space  than  is  available  in  the  present  work,  only  the 
more  important  points  will  be  mentioned^  in  order  to  enable 
the  reader  to  cope  with  any  difficulties  that  may  arise. 

In  the  first  place,  the  shed  must  be  opened  sufficiently 
wide  to  admit  the  unrestricted  passage  of  the  shuttle.  If 
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obstructed,  the  first  result  will  be  to  cause  a  smash,  and,  in 
addition,  the  shuttle  will  be  prevented  from  leaving  the  shed 
and  entering  its  box  in  due  time. 

The  lower  shed  must  not  lay  too  tightly  against  the 
shuttle  race,  and  it  is  also  disadvantageous  for  the  same  to 
be  very  far  away  from  the  race.  A  medium  position  should 
be  maintaiued,  since,  in  the  former  event,  the  lathe  will  push 
warp  threads  away,  and  in  the  other,  the  point  of  the  shuttle 
is  very  likely  to  be  diverted  upwards  on  entering  the  shed, 
thus  throwing  the  shuttle  out  of  the  loom. 

The  shafts  ought  to  be  arranged  so  that  those  in  the  low^er 
position  slope  downwards  and  the  higher  ones  upwards,  to 
enable  the  latter,  in  consequence  of  their  greater  distance 
from  the  fell  of  the  cloth,  to  stand  further  apart  than  those 
in  front,  thereby  securing  a  fine  clear  shed. 

To  ascertain  the  time  at  which  the  shafts  should  alternate 
the  following  points  must  be  observed  : — 

If  the  lathe  is  set  so  that  the  distance  between  the  reed 
and  the  fell  of  the  cloth  amounts  to  |  of  an  inch,  the  tappet 
should  be  in  such  a  position  that  the  rising  and  falling  shafts 
have  accomplished  one-half  of  their  respective  motions,  and 
consequently  the  bowl  levers  should  all  be  at  the  same  level, 
none  either  higher  or  lower  than  the  others. 

The  adjustment  being  effected  in  this  manner,  the  certainty 
of  a  clear  shed  is  established,  and  the  warp  is  sure  not  to 
suffer  any  damage  on  that  score.  In  exceptional  instances 
the  lathe,  instead  of  being  set  at  the  above  distance  from  the 
fell,  is  placed  so  as  to  make  contact  therewith,  i.e.,  the 
cranks  on  the  crank  shaft  are  both  at  the  foremost  dead 
point. 

The  draft  beam  must  be  set  at  exactly  the  same  height  as 
the  breast  beam,  in  order  that  the  warp  may  run  horizontally 
towards  the  latter.  Though  a  higher  or  lower  setting  of  the 
draft  beam  is  adopted  in  many  instances,  the  lower  shed 
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should,  as  a  rule,  be  a  little  looser  than  the  upper  shed, 
because  if  the  lower  shed  be  the  tighter,  the  shuttle  will  be 
more  likely  to  fly  out  at  the  top.  Nevertheless,  the  draft 
beam  is  frequently  set  higher  with  advantage,  in  order  to 
produce  a  superior  article,  and  experience  shows  that  in 
this  manner  the  weft  can  be  beaten  up  with  greater  ease. 

In  setting  the  dobby  machine  the  shed  should  be  closed  ; 
this  is  the  case  when  the  dobby  crank  on  the  picking  tappet 
shaft  points  upwards,  in  a  direction  parallel  to  the  swing 
rod  of  the  machine. 

Shaft  Springs, 

For  the  purpose  of  depressing  the  shafts  in  outside-treadle 
looms  and  negative  dobbies,  spiral  springs  attached  to  the 
floor  (if  possible)  by  ringbolts  are  employed. 

Where  the  flooring  is  of  concrete  a  wooden  platform  is 
placed  under  the  loom  for  the  purpose  of  receiving  these 
bolts  ;  or  in  some  looms  a  cast-iron  bar  or  some  other  appli- 
ance is  provided  for  the  attachment  of  the  springs. 

The  length  of  the  springs  is  about  14  to  16  inches,  and  the 
a.verage  thickness  of  the  wire  employed  is  y^-  to  of  an 
inch.  The  tension  should  not  be  so  great  as  to  cause  injury 
to  the  shafts  and  warps  from  the  strain. 

Cords  are  suspended  from  the  lower  shaft  rods  and  at- 
tached by  means  of  loops  to  the  springs.  It  is  preferable  to 
have  the  springs  as  low  down  as  possible  in  order  to  prevent 
the  knots  and  springs  from  coming  in  contact  with  the  shafts 
when  the  latter  are  in  motion. 

In  dobbies  the  springs  are  attached  while  all  the  shafts 
are  in  their  lowest  position. 

In  tappet  looms  the  attachment  is  made  to  each  set  in 
turn  as  it  reaches  that  position,  the  tension  of  the  springs 
being  adjusted  so  that  each  one  is  stretched  about  f  to  1 
inch.    When  this  tension  is  exceeded,  the  spring  is  over- 
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strained  by  the  lifting  of  the  shafts  and  will  no  longer 
depress  the  latter  to  its  normal  position. 

The  BegiilatoTj  or  Taking-up  Motion. 

Two  classes  of  regulators  are  employed  for  winding  the 
fabric  on  the  cloth  beam,  viz.,  positive  and  negative,  the 
former  being  chiefly  used  for  small  quick-running  looms,  and 
the  latter  solely  for  such  as  are  wider  and  heavier. 

The  following  point  enables  the  one  class  of  regulator  to 
be  distinguished  from  the  other :  The  positive  regulator  con- 
tinues to  advance  as  soon  as  the  lathe  begins  to  move 
forward,  whether  a  weft  has  been  inserted  or  not,  whilst  the 
negative  motion  only  acts  when  a  weft  has  been  laid. 

The  Positive  Begulator. 

Underneath  the  breast  beam  is  mounted  a  roller  of  wood 
or  iron.  If  of  the  first-named  material,  it  is  coated  with 
emery,  sand  or  sheet  metal,  and  if  of  iron,  it  may  also  be 
shod  with  metal  or  grooved,  from  which  circumstances  the 
roller  is  variously  known  as  the  emery,  sand  or  grooved 
roller. 

The  regulator  is  mounted  on  the  frame  on  the  opposite 
side  from  the  driving  gear,  and  is  arranged  as  follow^s  : — 

A  single  lever  fitted  with  a  pawl  is  mounted  on  the  frame, 
so  as  to  be  capable  of  vertical  motion.  It  is  connected  with 
an  adjustable  pin,  which  can  be  raised  or  lowered,  and  is 
screwed  on  to  the  foot  of  the  lathe.  The  pawl  engages  in 
the  teeth  of  a  ratchet  wheel,  which  it  pushes  forward  one 
notch  every  time  the  lathe  is  moved. 

Owing  to  the  considerable  tension  exerted  by  the  fabric^ 
it  would  be  impossible  to  retain  the  roller  and  ratchet  wheel 
in  position  while  the  pawl  retreats  for  the  purpose  of  engag- 
ir^g  in  a  fresh  notch,  were  it  not  that  a  detent  is  provided, 
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which  drops  into  a  tooth  on  the  ratchet  wheel,  and  prevents 
it  from  sUpping  back. 

A  change  wheel  is  mounted  on  the  opposite  end  of  the 
ratchet  wheel  spindle,  and  engages  in  the  large  cog  on  the 
intermediate  wheel,  the  smaller  cog  of  w^hich  engages  with 
the  beam  wheel.  As  the  latter  is  fastened  by  set  screws  on 
the  beam,  it  is  evident  that  this  roller  is  rotated  by  the 
motion  of  the  lathe. 

Below  and  in  contact  with  the  grooved  roller  is  placed  the 
cloth  beam,  the  pressure  betw^een  them  being  occasioned  by 
a  couple  of  movable  weighted  arms  or  levers  mounted  on 
the  sides  of  the  loom.  In  place  of  levers  other  arrange- 
ments have  latterly  been  devised  for  obtaining  this  pressure 
in  a  convenient  and  simple  manner:  e.g.,  by  mounting  the 
cloth  beam  gudgeons  in  vertical  racks,  each  of  which  engages 
with  a  small  pinion  attached  to  a  pulley.  A  leather  belt  is 
passed  over  each  pulley  and  led  over  a  small  roller  on  the 
frame  of  the  loom,  the  overhanging  end  being  attached  to  a 
weight.  As  the  cloth  beam  becomes  filled,  it  depresses  the 
racks,  whereby  the  pinions  with  their  attached  pulleys  are 
caused  to  turn  slowly,  and  the  weights  yielding,  the  belts 
are  taken  up  on  their  respective  pulleys. 

In  another  method,  a  belt  is  laid  on  each  of  the  gudgeons 
of  the  grooved  roller,  one  end  of  each  belt  being  fitted  with 
a  metal  ring,  which  slips  over  the  gudgeon  of  the  cloth  beam, 
whilst  the  other  end  terminates  in  a  spring,  which  yields 
under  the  increased  tension  of  the  growing  cloth  beam. 

To  enable  the  tension  to  be  increased  or  diminished,  the 
springs  are  attached  to  leather  straps,  the  further  ends 
of  which  are  wound  round  corresponding  ratchet  wheels, 
mounted  on  the  traverse  of  the  loom,  and  provided  with 
detents  to  retain  them  in  position. 

This  kind  of  positive  regulators  is  in  general  use  on  narrow 
looms.    There  are  other  positive  regulators,  more  in  use  on 


24 


POWER-LOOM  WEAVING. 


wider  looms,  in  which  the  change  wheels  are  dispensed 
with,  their  functions  being  discharged  by  the  detents  on  the 
ratchet  wheels. 

Calcitlating  the  Change  Wheels  and  the  Begulators. 

The  forward  movement  of  the  regulator  is  effected  at  each 
pick,  and  enables  a  larger  or  smaller  number  of  weft  threads 
to  be  inserted  at  will,  per  unit  length  of  fabric,  by  the  aid  of 
change  wheels  of  different  counts  of  teeth,  the  usual  range 
of  teeth  commencing  at  15  and  rising  by  singles  to  about 
100.  The  greater  the  number  of  teeth  in  the  change  wheel 
the  more  open  the  fabric,  i.e.,  the  smaller  the  number  of 
picks  per  unit  of  length,  and  vice  versa. 

In  all  the  subjoined  formulae  for  calculating  the  move- 
ment of  the  regulator  and  the  change  wheels,  it  should  be 
borne  in  mind  that  the  ratchet  wheel  is  moved  forward  one 
notch  at  a  time.  The  ratchet  wheel  can  however  be  moved 
forward  quicker,  i.e.,  two  or  three  notches  at  once,  by 
lengthening  the  pin  on  the  foot  of  the  lathe,  whereby  the 
movement  of  the  pawl  is  amplified.  To  ascertain  the  rate 
of  advance,  the  lathe  is  drawn  out  as  far  as  it  will  go,  and 
then  slowly  pushed  back  until  it  touches  the  fabric,  a  note 
being  taken  of  the  number  of  notches  pushed  forward  by  the 
pawl  during  this  operation.  If  the  advance  is  at  the  rate  of 
two  notches,  the  number  of  picks  will  be  only  one  half,  or 
if  three  notches,  one  third,  the  number  inserted  per  unit 
length  of  cloth  by  a  one-notch  motion. 

The  ratchet  wheels  are  also  made  in  different  sizes,  viz., 
with  from  about  50  to  100  teeth.  The  larger  the  wheel  the 
closer  the  weaving,  whilst  on  the  other  hand,  the  cloth  is 
taken  up  quicker  in  proportion  as  smaller  wheels  are  used, 
and,  consequently,  a  fabric  of  more  open  texture  is  produced. 

The  universal  rule  in  calculating  the  change  wheels  is  to 
divide  the  driving  wheel  by  the  driven  one. 
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Usually  three  trains  of  wheels  go  to  form  a  taking-up 
motion  : — 

Train  1.  The  ratchet  and  change  wheels. 

2.  Stud  pinion  and  stud  wheel. 

3.  Beam  w^heel  and  circumference  of  roller. 

The  first  named  is  therefore  always  the  dividend  and  the 
last  named  the  divisor ;  and  in  order  to  ascertain  the  size  of 
change  wheel  required  to  produce  a  given  number  of  picks 
per  1  centimetre,  the  following  procedure  is  adopted  : —  ^ 

In  the  first  place,  it  is  necessary  to  discover  by  how  many 
teeth  the  stud  wheel  must  be  advanced  to  move  the  beam 
wheel  through  1  centimetre.  To  do  this,  the  circumference 
of  the  grooved  roller  in  centimetres  is  divided  into  the 
number  of  teeth  on  the  beam  wheel  (set  3),  the  answer 
being  the  number  of  teeth  on  the  latter  moved  forward 
w^hen  the  beam  advances  1  centimetre.  Then  the  number 
of  teeth  on  the  stud  pinion  is  divided  into  the  number  of 
teeth  on  the  stud  wheel  (set  2),  the  result  giving  the  number 
of  teeth  on  the  latter  that  must  be  moved  forward  to 
advance  the  stud  pinion  by  one  tooth.  On  multiplying 
the  quotients  together,  the  answer  expresses  the  number 
of  teeth  to  be  moved  on  the  stud  wheel  to  advance  the 
beam  through  1  centimetre.    For  example  : — - 

Train  3. — Grooved  roller,  36  centimetres  (14  in.).  Beam 
wheel,  125  teeth. 

Train  2. — Stud  pinion,  19  teeth.    Stud  wheel,  125  teeth. 

Then:  125 36  =  3'4:7  teeth. 
125 -^  19  =  6-58 

347x  6-58  =  22-8326,  or  in  round  numbers,  23 
teeth. 

Thus  it  is  evident  that  the  beam  w^heel  must  advance  by 

1  Translator' s  Note. — 1  centimetre  =  0-3937  inch,  and  2*55  centimetres 
=  1  inch ;  therefore  the  results,  i.e.,  teeth  and  picks,  per  centimetre 
multiplied  by  2*5  will  give  the  corresponding  figures  per  inch. 
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3*47  teeth  to  bring  the  beam  wheel  1  centmietre  forward ; 
and  as  the  ratio  between  stud  wheel  and  stud  pinion  is 
6*58  :  1,  the  multiplication  of  these  two  values  gives  23  as 
the  number  of  teeth  to  be  moved  on  the  stud  wheel  to 
advance  the  beam  by  1  centimetre  (or  59  teeth  for  an 
advance  of  1  inch). 

Thus  number  23  is  a  constant,  and  we  will  therefore  call 
it  the  regulator  number.  Of  course  this  constancy  applies 
only  to  one  system  of  loom.s,  since  in  others  the  dimensions 
of  the  beam  and  the  count  of  the  wheels  differ  from  those 
above  given.  It  is  therefore  desirable  when  dealing  with 
new  looms  to  ascertain  this  constant  in  each  case,  in  order 
to  have  a  correct  basis  to  start  with. 

There  is  also  another  and  simpler  way  of  determining  this 
constant,  namely,  by  multiplying  the  number  of  teeth  on  the 
stud  wheel  by  those  of  the  beam  wheel  and  dividing  the 
product  by  that  obtained  from  the  multiplication  of  the 
measure  of  the  roller  on  the  number  of  teeth  in  the  stud 
pinion,  e.g.  : — 

Beam  wheel,       .       125  x  125  stud  wheel  =  15,625 
Eoller  circumference,    36  x   19  stud  pinion  =  684 
15,625^684  =  23  teeth. 

From  the  regulator  constant  it  is  easy  to  determine  the 
principal  constant  by  multiplying  the  former  on  the  count  of 
the  ratchet  wheel,  e,(j.  : — 

23  X  60  (ratchet  wheel)  =  1380. 

On  dividing  this  by  the  desired  number  of  picks,  we  obtain 
the  number  of  teeth  required  for  the  change  wheel,  e.g.,  for 
38  picks  per  1  centimetre  (97  per  inch) : — 

1380  ^  38  =  36-tooth  change  wheel. 

The  principal  constant  is  the  one  on  which  all  change- 
wheel  calculations  are  based  in  practice.  If  a  different 
ratchet  wheel  is  substituted,  then  all  that  is  necessary  is  to 
multiply  the  regulator  constant  by  the  count  of  the  new 
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wheel  and  the  newprmcipal  constant  will  be  obtained.  The 
substitution  of  a  fresh  count  of  wheel  in  the  second  or  third 
train  will  alter  the  regulator  constant  and  consequently  the 
principal  constant  as  well. 

To  determine  the  number  of  picks  per  centimetre  that  a 
given  change  wheel  in  the  loom  will  produce,  the  calculation 
must  be  reversed,  starting  with  the  first  train^  eg, : — 

Train  1. — Katchet  wheel,  60  teeth.  Change  wheel,  45 
teeth. 

Train  2. — Stud  wheel,  125  teeth.    Stud  pinion,  19  teeth. 

Train  3. — Beam  wheel,  125  teeth.  Koller  circumference,. 
36  centimetres. 

Then:  (1)  60 ^ 45  =  1*33  :  1 ;  ratio  between  ratchet-  and 
change  wheel. 

(2)  125 19 6-58  : 1 ;  ratio  of  spur  wheel  to  spur  pinion. 

(8)  125 -4- 36  =  3*47  teeth  on  the  beam  wheel  to  be  moved, 
to  advance  the  roller  1  centimetre. 

(4)  1-33  X  6-58  X  3-47  =  30-367358,  i.e.,  a  45-tooth  change 
wheel  gives  30  picks  per  centimetre  of  fabric  (77  per  inch). 

Here  again  the  operation  may  be  simplified  by  multiply- 
ing together  the  counts  of  teeth  on  all  the  driving  wheels 
and  dividing  the  product  by  the  product  of  the  driven 
wheels,  e.g,  : — 

60  (ratchet  wheel)  x  125  (spur  wheel)  x  125  (beam  wheel) 
=  937,500. 

45  (change  wheel)  x  19  (spur  wheel)  x  36  (roller  circum- 
ference in  centimetres)  =  30,780. 

937,500  ^  30,780  =  30  picks. 

When  the  regulator  constant  is  already  known,  the  cal- 
culation is  very  much  shorter.    For  example : — 

60  (ratchet  wheel)  x  45  (change  wheel)  x  23  (regulator 
constant)  =  30*59,  or  31  picks. 

The  system  of  measures  employed,  whether  English, 
metric,  or  what  not,  is  immaterial  to  the  accuracy  of  this 
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calculation,  since  according  to  the  unit  of  measurement 
adopted  for  measuring  the  circumference  of  the  roller,  the 
answer  in  picks  per  change  wheel  will  be  referable  to  that 
unit. 

Still  another  method  may  be  given,  in  which  the  problem 
is  to  find  the  change  wheel  for  a  finer  weft  than  is  being 
inserted,  e.g.^  supposing  No.  46  weft  to  have  been  used  with 
a  32-tooth  change  wheel,  what  sized  wheel  will  be  needed  for 
use  with  a  No.  54  weft  ? 

The  solution  is  effected  by  multiplying  the  two  first- 
Jiamed  figures  together  and  dividing  the  product  by  the 
number  of  picks  to  be  produced,  e,g,  : — 

46  X  52  _  1472 

— ^j"  =  -54-  =  27. 

Thus  a  27-tooth  wheel  will  be  required.  In  reversing  the 
problem  and  endeavouring  to  find  the  change  wheel  to  use 
with  a  stouter  weft  than  is  being  woven,  we  must  proceed 
as  follows  : — 

Say,  for  instance,  that  a  27-tooth  wheel  has  been  used  for 
No.  54  weft  and  the  problem  is  to  find  the  corresponding 
wheel  for  No.  46  weft,  the  two  first-named  figures  are  multi- 
plied together  and  the  result  divided  by  the  future  w^eft. 

54  X  27  _  1458  _ 
46      "    46  " 

Thus  a  32-tooth  wheel  will  be  required. 

In  all  calculations  of  this  sort  the  remainder  left  on 
division  is  neglected  if  it  falls  below  \,  above  which  limit  it 
is  counted  as  a  whole  number. 

It  not  infrequently  happens  that,  in  spite  of  accurate 
calculation,  differences  arise  in  the  count  of  weft.  These 
are  attributable  to  the  disposition  of  the  taking-up  roller. 
Consequently  it  is  desirable  to  employ  rollers  covered  with 
perforated  strips  of  sheet  metal  wound  spirally,  such  an 
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arrangement  resulting  in  a  more  reliable  taking  up  of  the 
fabric. 

If  it  should  be  found  that  a  roller,  after  having  been  a  long 
time  in  use,  has  ceased  to  take  up  accurately,  and  that  the 
fabric  consequently  contains  more  picks  per  unit  of  length 
than  it  should  do,  then  in  such  event  the  substitution  of  a. 
larger  change  wheel  than  was  calculated  will  be  necessary.. 
To  determine  the  size  of  wheel  required  will  not  be  difficult 
if  the  number  of  picks  actually  found  per  unit  of  cloth  be 
divided  by  the  excess.  The  answer  gives  the  fraction  by 
which  the  total  existing  picks  must  be  reduced,  and  conse- 
quently the  fraction  by  which  the  total  number  of  teeth  on 
the  change  wheel  must  be  increased,  in  order  to  produce  the 
desired  effect. 

To  take  as  an  example  the  case  where  65  picks  per  centi- 
metre are  desired,  but  where  it  is  found  that  the  fabric 
actually  contains  72  picks,  with  a  change  wheel  of  21  teeth : 
to  find  what  size  wheel  must  be  used  to  correct  this  error — 
Actual  picks     .       .       .       .  72 
Eequired  picks .       .  .65 

Excess  ....  7 
Then  72  7  =  10,  so  that  the  reduction  to  be  effected  is: 
one-tenth  of  the  total,  and  as  this  fraction  of  the  change 
wheel  21  -^  10  =  2  teeth  the  new  wheel  will  need  to  have 
21  +  2  =  23  teeth  in  order  to  produce  65  picks  per 
centimetre. 

The  variation  can  also  be  calculated  by  another  method^ 
i.e.,  by  multiplying  the  actual  count  (picks)  by  the  change 
wheel,  and  dividing  the  product  (the  new  principal  constant,, 
including  the  variation)  by  the  desired  weft  count,  e.g.  : — 

Actual  count  72  x  21  (No.  of  teeth  in  wheel)  =  1512, 
which  65  (desired  weft  count)  =  23  (No.  of  teeth  in  sub- 
stituted wheel). 
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The  foregoing  examples  will  facilitate  the  correction  of 
any  variations  ensuing  from  defective  action  of  the  grooved 
taking-up  roller. 

Another  Method  of  Calculating  the  Change  Wheels  and 
Taking -iqo  Motion. 

In  the  taking-up  motion  hitherto  described  the  rule  ob- 
tains that  the  smaller  the  change  wheel  the  closer  the  weft, 
and  vice  versa. 

The  case  is,  however,  different  in  taking-up  motions  {e.g., 
of  the  Hattersley  loom)  wherein  the  change  wheel  takes  the 
place  of  the  stud  wheel,  and  the  pinion  replacing  the  change 
wheel  on  the  ratchet  wheel  shaft  (and  now  known  as  the 
driving  wheel)  is  keyed  fast  and  therefore  is  not  inter- 
changeable. 

When  this  is  the  case  the  ordinary  conditions  are  reversed 
and  the  closeness  of  the  weft  varies  directly  with  the  size  of 
the  change  wheel. 

To  determine  under  such  conditions  what  size  change 
wheel  is  required  to  produce  a  given  number  of  picks  per 
unit  length  of  cloth  {e.g.,  per  centimetre)  or  how  many  picks 
a  given  wheel  will  allow,  the  regulator  constant  must  first  be 
ascertained  by  multiplying  the  driving  wheel  by  the  stud 
pinion  and  the  product  by  the  circumference  of  the  taking- 
up  roller,  the  result  being  divided  by  the  product  of  the 
ratchet  wheel  and  beam  wheel.    Take  for  example  : — 


Eatchet  wheel  .  67  teeth 
Beam  wheel.        .127  ,, 


Driving  wheel       .    32  teeth 
Stud  pinion  .        .    17  ,, 
Roller  circumference  36  centi- 
metres 

Then  :  32  x  17  x    36  -  19,584 

67  X  127  =  8509 
19,584  -  8509  =  2-3  -  regulator  constant, 
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The  constant  remains  unaltered  except  in  cases  where 
one  or  another  toothed  wheel,  or  the  ratchet  wheel,  is 
changed,  whereupon  the  constant  naturally  undergoes 
modification. 

In  order  to  ascertain  what  size  change  w^heel  is  necessary 
to  produce  a  given  count  of  picks,  the  latter  number  is  first 
multiplied  by  the  constant,  e.g.,  in  the  case  of  26  picks  per 
centimetre :  26  x  2*3  =  59*8,  or  in  round  numbers,  60. 
That  is  to  say,  a  60-tooth  change  wheel  will  be  required. 

To  make  the  converse  determination  and  find  the  number 
of  picks  that  a  given  wheel  will  produce,  the  wheel  count  is 
divided  by  the  regulator  constant.  Thus,  reversing  the 
above  figures  : — 

60  -^  2-3  =  26  picks  per  centimetre  will  be  produced  by 
a  60-tooth  change  wheel. 

Tlie  Exjmnsion  Catch, 

Although  nearly  every  loom  is  fitted  with  a  weft  fork, 
which  throws  the  loom  out  of  gear  whenever  the  weft  thread 
fails  to  interpose  between  the  fork  and  the  corresponding 
slot,  it  is  nevertheless  likely  to  happen  that  the  weft  thread 
may  break  off  short  in  the  box,  close  beyond  the  fork,  or  the 
shuttle  may  run  out.  In  either  case  the  loom  would  still 
make  two  or  three  revolutions  before  stopping,  since  the  fork 
only  comes  into  action  at  every  second  pick ;  and  as  the 
taking-up  motion  continues  in  action  so  long  as  the  loom  is 
working,  cracks,  or  missed  picks,  will  be  formed  in  the  fabric 
unless  the  taking-up  motion  be  reversed  sufficiently  before 
re-starting  the  loom. 

To  prevent  the  occurrence  of  such  defects,  the  loom  is  pro- 
vided with  an  expansion  catch,  which  engages  in  the  ratchet 
wheel,  and  is  arranged  so  as  to  reverse  the  ratchet  by  from 
one  to  four  notches,  according  to  the  adjustment,  as  soori  as 
the  pawl  and  check  detent  are  lifted.    When  the  loom  is 
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re-started,  the  expansion  catch  falls  back  into  its  original 
position,  ready  for  action  when  occasion  again  arises. 

Notwithstanding  the  acknowledged  utility  of  this  mechan- 
ism, looms  are  still  found  in  which  it  is  conspicuous  by  its 
absence. 

Waiy  Tension  and  Warp  Beam  Brakes, 

The  warp  beam  revolves  in  bearings  on  the  frame  at  the 
rear  side  of  the  loom,  and  is  either  provided  with  a  brake,  or 
else  the  beam  pulleys  are  arranged  so  as  to  also  serve  the 
purpose  of  brakes. 

Brake  cords,  fastened  at  the  lower  ends  to  the  back 
traverse  of  the  frame,  are  slung  over  the  brake  pulleys,  the 
other  ends  being  attached  to  weighted  levers  mounted  on 
the  walls  of  the  frame.  Iron  chains  may  be  substituted  for 
cords,  but  are  less  frequently  employed,  on  account  of  their 
tendency  to  abrade  the  pulleys,  although  they  ensure  a  more 
accurate  regulation  of  the  warp  beam  in  the  case  of  very 
delicate  fabrics. 

The  cords  may  be  wound  round  the  brake  pulley  one, 
two,  three,  or  (more  rarely)  four  times,  according  to  the 
requirements  of  the  goods.  If  too  many  turns  are  given,  the 
pull  exerted  by  the  weighted  lever  against  the  further  end  of 
the  cord  ceases  to  operate,  so  that  when  four  turns  are  given 
to  the  cord,  three  only  are  in  tension,  the  fourth  being  slack. 

Should  three  turns  prove  insufficient  to  produce  the  re- 
quired tension,  it  is  better  to  increase  the  pull  by  sliding  the 
weight  to  the  extreme  end  of  the  lever ;  and  if  this  does  not 
suffice,  heavier  weights  should  be  employed.  As  a  rule,  the 
weights  supplied  with  the  loom  will  answer  the  purpose, 
except  for  heavy  goods  subjected  to  heavy  strokes  in  beating 
up. 

In  order  to  prevent  smashes,  the  warp  is  preferably  sub- 
jected to  the  minimum  tension  possible.    On  the  other  hand. 
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insufficient  tension  also  leads  to  warp  smashes,  because  then 
the  weft  does  not  enter  the  fabric  in  the  same  ratio  as  the- 
latter  is  taken  up  by  the  grooved  roller. 

To  ascertain  whether  this  defect  is  being  produced,  the 
lathe  is  moved  to  its  foremost  dead  point,  and  notice  is  taken 
whether  at  this  instant  any  folding  of  the  fabric  occurs  in 
front  of  the  reed.  Should  such  be  found  to  be  the  case, 
more  tension  must  be  given  to  the  warp  to  facilitate  the 
better  beating  up  of  the  weft.  This  being  an  important 
factor  in  protecting  the  warp,  attention  is  especially  directed 
to  the  matter. 

Attaching  the  Warp  at  the  commencement  of  Weaving, 

The  warp  having  been  placed  in  the  loom  ready  for  the 
commencement  of  weaving,  it  is  fastened  in  the  following 
manner : — 

Four,  five,  six,  or  a  larger  number  of  cords  are  slung  on 
the  cloth  beam,  and  to  the  ends  of  these  an  iron  rod  is 
attached  in  a  position  near  the  reed.  A  portion,  about  5 
centimetres  (2  inches)  wide,  is  taken  from  the  centre  of  the 
warps,  after  the  same  has  been  carefully  adjusted  to  a 
uniform  tension  for  each  thread  throughout,  and  is  tied  to 
the  iron  rod.  An  equal  portion  at  either  edge  of  the  warp 
is  next  treated  in  the  same  way,  and  so  on  until  all  the  warp 
is  fastened. 

In  other  cases,  knots  can  be  made  in  portions  of  equal 
size,  and  the  iron  rod  inserted  therein. 

At  the  commencement  of  weaving,  the  shed  must  be  care- 
fully divided  by  hand  for  a  few  picks,  and  any  loose  threads 
brought  to  the  proper  tension. 

Weaving  then  proceeds  until  enough  cloth  has  been  formed 
to  pass  once  round  the  cloth  beam,  whereupon  the  cords  are 
removed,  and  the  end  of  the  piece  of  cloth  is  fixed  by  means 
of  a  rod  of  wood  or  iron,  which  fits  into  a  groove  in  the 
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beam.  On  winding  up  the  cloth,  the  pressure  of  the  beam 
against  the  taking-up  roller  comes  into  play. 

Preventing  L0020S  in  the  Weft, 

In  the  case  of  multiple-shuttle  work  the  formation  of 
loops  of  weft  at  the  selvedges  is  likely  to  occur,  either  as  a 
result  of  overtwisting  yarns,  or  unequally  twisted  wefts^  or 
through  the  rebounding  of  the  shuttle,  a  contingency  to  be 
above  all  things  avoided. 

It  is  a  good  plan  to  pack  a  little  waste  thread  or  wadding 
in  the  hollow  by  the  eye  of  the  shuttle  in  order  to  act  as  a 
brake  on  the  weft  thread.  Another  method  is  to  draw  a 
few  short  threads  through  the  shuttle  eye,  in  the  form  of  a 
tuft,  and  to  fasten  them  inside  the  shuttle  either  by  the 
aid  of  a  pin  or  by  a  small  wooden  peg  driven  into  a  second 
hole  near  the  eye  through  which  the  thread  ends  are  drawn. 

When  such  devices  are  resorted  to,  it  is  preferable  that 
the  shuttle  should  not  run  quite  out  before  a  new  cop  is 
inserted,  but  that  the  ends  of  the  two  weft  yarns  should  be 
twisted  or  knotted  together,  drawing-in  with  the  mouth,  or 
by  means  of  a  hook,  not  being  easy  to  effect  properly. 

In  silk  looms  the  shuttle  is  often  fitted  with  a  small 
appliance  for  suitably  checking  the  silk  weft.  Where  this 
is  not  used,  it  is  customary  to  take  a  small  piece  of  felt 
covered  with  fine  fur,  the  same  being  glued  inside  the 
shuttle  so  that  the  silk  thread  passes  over  the  fur  in  leaving 
the  shuttle. 

Bevolving  Box  Looms 
are  generally  divided  into  two  classes : — 

(a)  Simple, 

(b)  Eccentric  ; 

these  again  being  subdivided  into  single  action  and  double 
action  according  as  the  boxes  are  fitted  to  one  side  of  the 
loom  only  or  on  both  sides. 
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The  eccentric  revolving  box  is  almost  entirely  mounted 
on  one  side  only  (single  action).  Each  barrel  is  constructed 
to  hold  six  shuttles. 

Single  Action  Bevolving  Box  Motio7i. 

On  the  outside  of  the  frame  is  mounted  an  eccentric 
which,  in  rotating,  imparts  an  oscillating,  rising  and  falling 
motion  to  a  horizontal  draft  lever.  The  picking  shaft 
makes  one  turn  for  every  two  picks,  and  consequently  the 
eccentric  only  acts  on  the  draft  lever  at  the  same  rate,  so 
that  the  boxes  are  changed  only  after  the  2nd,  4th,  6th,  8th, 
10th  picks,  and  so  on. 

A  screw  bolt  attached  to  the  frame  carries  two  fingers, 
each  of  which  is  provided  with  a  stud  at  its  upper  extremity 
and  actuated  by  a  cam  on  the  cam  shaft  in  such  a  manner 
that  a  vertical  rod  lifts  and  lowers  the  stud  ends  at  every 
second  pick. 

If  the  perforated  pattern  card  on  the  cylinder  is  in  such  a 
position  that  the  pattern  hole  is  on  the  left  hand  side,  then 
the  corresponding  stud  and  the  upper  end  of  that  finger 
remain  down,  while  the  other  end  presses  the  hook — which 
has  a  vertical  motion — against  the  nose  of  the  oscillating 
draft  lever,  and  is  lifted  thereby,  the  result  being  that  the 
turning  catch,  attached  to  the  hook  by  a  lever,  causes  the  box 
mechanism  to  turn  towards  the  left  for  a  distance  equal  to 
one  box.  In  a  similar  manner  a  second  arrangement  of 
levers  turns  the  box  mechanism  towards  the  right  hand 
when  the  hole  is  on  the  right  hand  side  of  the  card. 
Consequently  in  this  motion  the  change  of  boxes  can  only 
be  effected  after  an  even  number  of  picks  has  been  inserted. 

Pick-and-pick  Bevolving  Box  Motion. 

In  external  appearance  this  motion  resembles  the  one  just 
described.    The  eccentric  on  the  cam  shaft  is,  however,  in 
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this  case  double,  on  which  account  the  oscillating  draft  lever 
is  raised  and  lowered  after  each  pick.  Moreover,  the 
cylinder  moves  forward  at  the  rate  of  one  card  after  each 
pick,  and  consequently  the  number  of  picks  can  be  either 
odd  or  even. 

The  cylinder  is  pierced  by  four  holes,  two  of  which — the 
left — are  for  the  left  revolver,  and  the  two  on  the  right  hand 
for  the  right  revolver. 

Two  connecting  rods,  extending  from  one  side  of  the  loom 
to  the  other,  across  the  back,  act  upon  the  hooks  on  the  far 
side,  which  are  raised  and  lowered  by  the  oscillating  draft 
levers  at  each  pick. 

In  all  these  revolving  box  motions,  however,  the  boxes  can 
only  be  moved  forward  one  step  at  a  time,  a  limitation  which 
must  be  borne  in  mind  in  considering  their  capacity  for 
weaving  any  particular  pattern. 

Eccentric  Bevolving  Box  Motions. 

This  class  of  box  motion  presents  a  considerable  advantage 
over  those  described  above,  in  that  it  enables  two  or  three 
boxes  to  be  moved  to  the  left  or  right  at  a  time,  and  there- 
fore renders  possible  the  weaving  of  more  complicated  pat- 
terns than  the  others. 

In  general  features  the  arrangement  of  the  mechanism 
corresponds  with  that  in  the  single  revolving  box  motion. 

The  eccentric,  which  is  provided  with  five  projections,  is 
cast  in  a  single  piece,  and  is  attached  to  the  cam  shaft  by  a 
couple  of  set  screws.  The  first  projection  actuates  the 
vertical  sliding  rod  or  fifth  bracket  lever ;  the  second  w^orks 
the  mechanism  when  a  right-  or  left-handed  change  is  re- 
quired, as  well  as  releasing  the  presser  and  the  two  detents ; 
the  third  moves  two  boxes  forward  ;  the  fourth,  three  boxes  ; 
and  the  fifth  comes  into  action  when  a  single  box  is  to  be 
moved. 
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There  are  four  horizontal  draft  levers,  and  six  hooks  are 
required,  the  latter  being  employed  as  follows  : — 

The  first,  counting  from  the  frame  of  the  loom,  serves  to 
turn  the  revolver  to  the  left,  the  second  serving  the  converse 
purpose,  viz, J  turning  to  the  right ;  the  third  is  caused,  under 
the  influence  of  either  of  the  two  others,  to  engage — by 
means  of  the  iron  plate  attached  to  the  hook  head — in  the 
draft  lever  each  time  a  box  is  changed,  and  serves  to  release 
the  two  detents — which  are  connected  together  by  a  spiral 
spring — and  to  draw  back  the  presser  from  the  star,  i.e,, 
release  the  appliance  which  maintains  the  shuttle-box  in  an 
accurate  relative  position  towards  the  lathe.  The  fourth 
hook  turns  two  boxes ;  the  fifth,  three ;  and  the  sixth,  a 
single  box. 

Five  bracket  levers,  each  provided  at  the  upper  end  wdth  a 
stud,  are  employed,  on  which  account  the  cylinder  or  pattern 
card  contains  five  stud  holes. 

The  following  rule  prevails  in  the  weaving  of  change 
patterns  : — 

Starting  from  right  to  left,  the  first  hole  in  the  card  gives 
a  left  turn  ;  the  second  a  right  turn ;  the  third  moves  two 
boxes  at  a  time ;  the  fourth,  three  boxes ;  and  the  fifth,  one 
box. 

If,  for  example,  a  single  box  is  to  be  moved  to  the  left,  the 
card  must  contain  the  holes,  Nos.  1  and  5. 

Practical  Hints  in  Motcnting  Revolving  Boxes, 

For  turning  the  box  barrel,  a  vertical  rack  is  provided, 
w^hich  is  connected  with  the  hook  lever  or  the  three  change 
hooks. 

Now,  care  must  be  taken  in  the  first  place,  that  all  six 
hook  heads  stand  at  an  equal  height,  and  in  such  a  manner 
that  the  space  between  the  hook  noses  and  the  catches  of 
the  draft  levers  at  the  moment  when  the  latter  are  depressed 
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as  far  as  they  will  go,  is  equal  to  |-  to  ^  of  an  inch,  this 
distance  being  easily  adjusted  by  raising  or  lowering  the 
individual  parts. 

If  at  this  instant  the  rack  is  pressed  against  the  pinion, 
the  second  and  third  teeth  of  the  former  (underneath)  must 
completely  enclose  one  of  the  teeth  on  the  latter.  This 
adjustment  is  controlled  by  a  screw  thread  on  the  lower  end 
of  the  rack. 

The  proper  contact  between  the  teeth  of  the  rack  and 
pinion  should  be  looked  after,  in  order  to  prevent  any  slip- 
ping of  the  cogs.  Two  teeth  are  moved  to  advance  the  barrel 
one  box,  four  teeth  correspond  to  two  boxes,  and  six  to  four 
boxes. 

In  fixing  the  eccentric  in  position,  the  following  operations 
are  performed : — 

The  crank  shaft  is  turned  on  top  centres.  At  this 
instant  it  must  be  assumed  that  the  shuttle  has  completed 
its  course  through  the  shed^  so  that  the  changing  of  the 
boxes  can  be  commenced.  For  this  purpose  the  projecting 
portion  of  the  eccentric  should  make  contact  with  the  bowl 
of  the  bowl  lever,  so  that,  on  the  slightest  forw^ard  movement 
of  the  loom^  the  bowl  lever  will  instantly  be  lifted  and  the 
changing  begun. 

When  it  is  evident  that  the  bowl  is  exactly  on  the  centre 
of  the  eccentric,  the  set  screw^s  are  tightened  up. 

In  single  revolving  box  motions,  it  should  not  be  over- 
looked that  in  screwing  up  the  eccentric,  the  loom  is  so 
adjusted  that  the  stroke  for  the  ensuing  pick  is  effected  from 
the  box  side  of  the  loom. 

If  any  difficulty  should  arise  in  the  changing  of  the  boxes, 
whether  through  the  jamming  of  the  picker  or  the  shuttle, 
a  smash  would  be  inevitable.  To  prevent  this,  however^ 
each  box  mechanism  is  fitted  with  a  coupling  which,  in  the 
case  of  the  ordinary  revolving  box  motions,  is  attached  to 
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the  horizontal  draft  levers,  but  in  eccentric  motions  consists 
of  two  strong  flat  vertical  springs,  pressing  on  two  bearing 
faces  on  the  draft  lever. 

Occasionally  it  may  happen  that,  without  any  jamming  of 
picker  or  shuttle,  the  change  of  boxes  is  not  effected  with 
accuracy,  but  only  half  way.  This  is  due  to  excessive 
tension  of  the  spiral  spring,  which  pulls  back  the  hook  lever 
attached  to  the  rack,  the  result  being  that  the  draft  lever  is 
overtaxed  and  drawn  out  of  the  coupling  at  each  change  of 
boxes.  This  can  only  be  observed  at  the  instant  the  change 
is  being  effected,  the  coupling  returning  to  its  proper  position 
immediately. 

The  tension  of  the  spiral  spring  should  be  just  sufftcient  to 
draw  the  rack  upwards  into  position. 

The  revolving  motion  may  also  get  displaced  when  the 
picker  is  very  much  worn,  and  the  shuttle  in  consequence 
lays  far  back.  The  result  of  this  is  to  make  the  changing  of 
the  boxes  much  more  difficult,  the  coupling  yields,  and  the 
catch  of  the  draft  lever  is  unable  to  effect  the  lifting  of  the 
hook. 

When  this  occurs,  the  shuttle  must  be  induced  to  rebound 
a  little  by  lengthening  or  shortening  the  check  strap  or 
flattening  the  springs  in  the  shuttle  box  ;  or  else  a  remedy 
is  sought  by  turning  the  picker  end  for  end,  or  replacing  it 
by  a  new  one. 

An  excessive  rebounding  of  the  shuttle  must  be  carefully 
avoided,  or  smashes  may  very  easily  result.  It  is  highly 
advisable  to  number  both  the  boxes  and  shuttles,  so  that  a 
shuttle  may  always  be  returned  to  its  own  box. 

Beed  Protectors  {Loose  Reed  Motions) 

consist  of  appliances  for  withdrawing  the  reed  towards  the 
back  of  the  loom  on  the  advance  of  the  lathe,  if  a  shuttle  be 
jammed  in  the  shed.    They  are  employed  almost  exclusively 
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in  looms  fitted  with  revolving  box  motions^  and  are  arranged 
as  follows  : — 

The  cap  of  the  lathe  is  hollow^ed  out  for  the  reception  of 
the  reed,  which  hangs  loosely  therein,  being  held  fast,  how- 
ever, against  the  race  during  the  motion  of  the  lathe  by  a 
cross  rail  of  wood  or  iron  screw^ed  on  to  arms  working  on  a 
pivoting  shaft  below  the  lathe  block.  The  pressure  of  this 
rail  is  caused  by  the  tension  of  two  spiral  springs  attached  to 
the  pivoting  shaft  and  the  foot  of  the  lathe,  and  it  thus 
becomes  evident  that  when  the  advancing  reed  comes  in 
contact  with  a  jammed  shuttle  in  the  shed,  the  resulting 
pressure  causes  the  springs  to  yield  and  the  rail  to  describe 
an  arc  towards  the  reai',  thus  enabling  the  reed  to  fall  back. 

If  the  fabric  were  beaten  up  with  anything  approaching  a 
strong  pressure,  this  arrangement  w^ould  result  in  the  reed 
giving  at  each  stroke  were  it  not  for  a  pair  of  arms  mounted 
on  the  pivoting  shaft  and  pointing  forwards,  which  arms, 
during  the  operation  of  beating  up,  come  in  contact  with  cor- 
responding buffers  screwed  -on  to  the  breast  beam,  and  thus 
hold  the  reed  fast.  The  buffers  must  be  so  adjusted  that 
when  the  lathe  is  at  its  nearest  point  in  relation  to  the 
breast  beam  the  two  arms  slide  about  ^  of  an  inch  below 
them.  No  pressure  should  be  exerted,  or  a  smash  might 
easily  result. 

DOBBIES. 

The  dobby  presents  the  advantage  over  the  tappet  loom 
of  enabling  weaving  to  be  produced  with  as  many  as  24 
shafts  and  an  unlimited  number  of  picks. 

Nevertheless,  it  must  be  remembered  that  treadle  looms, 
by  reason  of  their  simplicity  and  higher  speed,  manufac- 
ture fabrics  with  a  minimum  of  faults,  and  are  more  pro- 
ductive. 

All  the  parts  necessary  in  treadles  are  dispensed  with 
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in  dobbies,  and  the  lifting  of  tlie  shafts  is  effected  singly. 
Of  the  various  systems  of  dobbies,  a  few  will  now  be  dis- 
cussed. 

The  Hodgson  Dobby, 

Although  simple  in  appearance,  this  dobby  often  gives  rise 
to  difficulties  when  being  set  by  persons  unaccustomed  to  its 
use,  in  consequence  of  which  circumstance  it  is  likely  to  be 
mistrusted  at  first,  whereas  it  is  in  reality  one  of  the  best  of 
machines. 

The  dobby  mechanism  is  mounted  at  the  head  of  the 
loom,  and  the  shed  is  an  open  one,  the  shafts  which  are  to 
be  lifted  during  two,  three,  or  more  picks  remaining  all  the 
time  at  the  same  height. 

Although  drawing-in,  in  case  of  smashes,  is  more  difficult, 
since  a  complete  closing  of  the  shed  does  not  occur,  this 
method  is  advantageous  from  the  point  of  view  of  warp 
protection.  As  the  machine  is  negative  in  action,  and  only 
lifts  the  shafts,  an  under  motion  of  spiral  springs  has  to  be 
provided  below. 

The  construction  is  simpler  than  almost  any  other 
machine.  The  shafts  are  suspended  from  bracket  levers 
connected  with  the  hooks  by  hinges. 

Whilst  in  narrow  looms  one  set  of  shaft  levers  is  sufficient, 
two  sets  are  required  for  wide  looms,  and  are  connected  by 
draft  hooks. 

The  peculiarly  shaped  knives,  which  receive  motion  from 
the  picking  tappet  shaft,  are  placed  horizontally,  and  move 
backwards  and  forwards  in  a  slot  in  the  frame  of  the 
machine.  The  tappet  is  of  the  same  shape  as  that  of  a 
plain-weave  loom,  and  there  are  two  treadle  plates  parallel 
to  the  frame  and  fitted  with  treadle  bowls  which  make 
contact  witii  the  tappet. 

A  belt  is  attached  to  one  end  of  both  treadle  plates  and 
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passes  over  an  intermediate  pulley,  so  that  the  one  lever  is 
lifted  automatically  when  the  other  is  depressed  by  the 
action  of  the  tappet. 

Draft  rods  connect  the  treadle  plates  with  the  slotted 
levers  resting  on  the  knives,  and  since  the  tappet  makes  only 
one  turn  during  two  picks,  it  is  easily  understood  that  in 
each  revolution  of  the  loom  the  knives  are  moved  alternately, 
first  one  and  then  the  other,  backwards  and  forwards. 

At  the  ends  of  the  hooks  noses  are  placed,  one  pointing 
upwards,  the  other  downwards^  fitting  in  catches  on  the 
knives,  and  another  nose  is  situated  in  the  centre  of  the 
under  side  of  the  hooks. 

Under  the  hooks  are  placed  small  intermediate  levers 
mounted  on  a  pin,  and  these  rest  on  the  lifting  studs  for 
w^orking  the  cylinder.  The  action  of  these  levers  is  to  sup- 
port in  their  raised  position  the  shafts  which  are  to  remain 
lifted  during  two  or  more  picks.  This  circumstance  must  be 
particularly  recollected  in  setting  the  machine  to  work,  and 
the  hooks  must  be  drawn  so  far  away  from  the  knives  as  to 
enable  the  small  intermediate  levers  to  engage  in  and  retain 
the  central  nose  pieces  on  the  former  when  occasion  arises. 

To  adjust  the  eccentric  for  the  knives^  the  loom  is  turned 
so  that  the  cranks  on  the  crank  shaft  are  on  back  centres, 
whereby  it  is  assumed  that  the  shafts  are  to  be  lifted.  For 
this  purpose  not  only  must  one  of  the  projections  of  the 
eccentric  point  to  the  centre,  the  dead  point  on  the  bowl 
of  the  shaft  lever^  but  also  the  eccentric  should  be  turned 
about  14  inches  to  the  front,  in  order  that  the  change  of  shed 
may  begin  a  little  before  the  beat  of  the  lathe  on  the  goods 
commences.  The  adjustment  of  the  eccentric  is  effected  by 
a  couple  of  set  screws. 

The  draft  rods  are  now  attached  to  the  levers,  and  are 
lengthened  or  shortened  by  means  of  the  screw  threads  with 
which  they  are  provided,  so  that  the  distance  between  the 
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middle  nose  of  the  hooks  and  the  small  intermediate  levers 
is  about  4-  of  an  inch,  as  already  stated.  The  shed  can  be 
opened  wider  by  moving  the  bolts  in  the  slotted  levers 
towards  the  machine,  or  narrowed  by  moving  them  in  the 
opposite  direction.  The  resting  point  of  the  shafts  in  their 
lowest  position  is  found  by  laying  the  shaft  lever  on  the 
frame  of  the  machine. 

The  cylinder  is  actuated  by  a  cam  mounted  on  the  crank 
shaft,  and  must  be  so  adjusted  that  when  the  loom  is  in  the 
position  named  and  a  blank  card  is  placed  on  the  cylinder, 
the  small  intermediate  lever  is  raised  by  the  stud  and 
engages  with  the  middle  nose-piece  on  the  hook,  i.e.,  the 
eccentric  must  be  at  the  bottom  dead  point.  The  requisite 
adjustment  is  effected  by  the  draft  rod,  and  the  eccentric  can 
also  be  moved  forwards  or  backwards  as  desired. 

The  cylinder  should  not  press  on  the  lifting  studs,  or  holes 
will  be  made  in  the  cards. 

In  this  machine  there  are  also  two  turning  catches,  one 
acting  on  the  cylinder  and  the  other  engaging  in  the  lantern 
and  preventing  the  cylinder  from  turning  too  far. 

The  shaft  levers  on  which  the  shafts  are  suspended  are 
fitted  with  notches,  in  which  are  fastened  cords  attached 
to  ringbolts  screwed  in  the  wooden  levers  placed  between 
the  shaft  levers  and  the  shafts.  Since  the  screws  are  in- 
serted slantwise  in  the  wooden  levers,  a  sloping  shed  is 
produced,  i.e.,  the  rearward  shafts  are  lifted  higher  than 
those  in  front,  on  which  account  the  cords  can  be  slung  per- 
pendicularly on  the  shaft  levers. 

Card  Motion  of  the  Hodgson  Dobby. 

For  the  movement  of  the  cards  in  this  machine  a  special 
apparatus  is  necessary,  and  as  the  operation  is  attended  with 
greater  difficulties  than  in  other  machines,  the  working  of 
the  several  parts  will  be  fully  explained. 
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Position  of  all  the  j^arts  for  the  motion  of  the  hooks  for  the 
first  pick  : — 

All  the  shaft  levers  are  depressed  and  the  hooks  are  there- 
fore not  drawn  upon.  Card  No.  1  is  pressed  on  to  the 
lifting  stud,  and  as  the  card  perforations  correspond  to  all 
the  shafts  in  the  weaving  that  are  not  affected  by  the  first 
pick,  the  hooks  relating  thereto  remain  lowered,  whilst  those 
^corresponding  to  the  unperforated  parts  of  the  card  are 
lifted. 

The  upper  knife  stands  in  position  ready  to  engage  with 
the  lifted  hooks,  whilst  the  lower  knife  is  drawn  out  and 
leaves  the  lowered  hooks  untouched. 

On  now  setting  the  loom  in  motion  the  raised  hooks  are 
^carried  along  by  the  upper  knife,  i.e.,  the  shafts  are  lifted, 
whilst  the  lower  knife  travels  empty.  The  upper  knife  being 
then  withdrawn,  the  shed  is  made,  and  is  ready  for  the 
insertion  of  the  first  pick. 

Position  of  the  parts  for  engaging  the  hooks  for  the  second 
pick :  — 

Whereas  by  the  movement  of  the  loom  the  upper  knife  has 
now  been  drawn  out  of  gear,  the  low^er  knife  is  ready  to 
engage  for  the  second  pick.  The  cylinder  also  has  made  one 
turn  in  the  interim  and  No.  2  card  is  already  in  place  on 
the  stud.  This  card  contains  perforations  corresponding  to 
all  the  changes  to  be  made  from  the  first  pick,  and  hence  the 
following  result  is  obtained  :  — 

For  those  hooks  or  shafts  that  were  raised  or  lowered  for 
the  first  pick  and  are  not  to  be  moved  for  the  second  pick, 
there  are  no  holes  on  the  card,  hooks  that  are  to  remain 
lifted  being  held  by  the  middle  nose  by  means  of  the  lifted 
studs  and  intermediate  levers,  and  thus  prevented  from 
descending  with  the  others.  Moreover,  the  hooks  which, 
as  in  the  first  pick,  are  to  be  left  untouched,  are  also,  in  their 
disengaged  condition,  lifted  by  the  studs  and  allow  the  lower 
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knife  to  retreat  below  them,  so  that  the  shafts  still  remain 
down. 

On  the  other  hand,  for  hooks  which  were  low  for  the  first 
pick  and  are  now  to  be  lifted  for  the  second,  the  card  is. 
perforated ;  the  studs  and  hooks  consequently  remain  low 
and  are  lifted  by  the  lower  knife. 

Finally,  other  holes  in  the  card  correspond  to  the  hooks 
which  were  lifted  for  the  first  pick  and  are  to  be  lowered  for 
the  second.  The  lifting  studs  therefore  remain  low,  and  as 
the  hooks  are  not  restrained,  they  are  able  to  descend  with 
the  upper  knife. 

The  lower  knife  having  been  drawn  out  for  the  second 
pick,  all  the  shafts  corresponding  to  the  marked  squares  of 
the  pattern  will  be  in  the  raised  position. 

At  the  same  time  the  No.  3  card  and  upper  knife  will  be 
in  action,  and  whilst  the  perforations  in  the  card  allow  all 
the  corresponding  hooks  to  recede,  the  blank  places  on  the 
card  give  opportunity  for  the  hooks  to  be  engaged  by 
the  upper  knife,  and  lifted  ready  for  the  third  pick.  Simul- 
taneously the  raised  hooks  from  the  second  pick  are  brought, 
down  by  the  under  knife  into  the  bottom  shed. 

From  these  particulars  the  following  rule  may  be  estab- 
lished : — 

The  upper  knife  lifts  for  the  first  pick  all  the  shafts  that- 
correspond  to  blanks  in  the  card,  i.e.,  all  the  marked  squares 
of  the  pattern,  and,  by  means  of  the  action  of  the  inter- 
mediate levers  before  it  is  withdrawn,  enables  the  lifted, 
shafts,  which  are  to  form  part  of  the  succeeding  top  shed,, 
to  remain  in  position. 

For  the  completion  of  the  second  pick,  the  lower  knife 
lifts  the  shafts  corresponding  to  holes  in  the  card  into  the 
upper  shed,  and  leaves  behind  the  others  which  are  required 
to  supplement  those  drawn  down  by  the  upper  knife  in  com- 
pleting the  bottom  shed  for  the  second  pick. 
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It  will  thus  be  understood  that  only  even  numbers  of  cards 
can  be  used  in  this  machine ;  hence  patterns  with  an  odd 
number  of  picks  to  a  repeat  require  double  that  number  of 
cards. 

The  following  condensed  rules  for  the  card  motion  may  be 
given:  Cards  1,  3,  5,  7,  etc.,  contain  all  the  blanks  of  the 
combination,  whilst  in  Nos.  2,  4,  6,  8,  etc.,  the  holes  refer  to 
the  changes  required  since  the  preceding  pick. 

To  enable  this  to  be  more  readily  understood,  two  weav- 
ings  with  the  corresponding  pattern  cards  are  reproduced 
below,  one  with  an  even  number  and  the  other  with  an  odd 
(and  therefore  doubled)  number  of  picks  to  a  repeat : — 


MOUNTING  AND  STAETING  THE  POWEE-LOOM.  47 


la. 

ACTUAL  WEAVING. 


16. 

PATTERN  CARD. 


12  SHAFTS. 
12  CARDS. 


I  II 


in 


II  II 


I  II 


I  II 


II  I 


I  II 


Ml 


I  11 


I  II 


I  11 


ini 


11  11 


I  II 


IHI 
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The  even  picks  for  the  lower  knife  are  coloured  specially^ 
in  order  to  render  the  blocks  more  intelligible.  Bed  and 
blue  are  punched,  and  it  is  evident  that  a  card  may  be  all 
blanks  or  all  holes. 

It  is  also  advisable  to  have  the  cards  of  different  colours, 
e,g.,  white  for  the  odd,  and  blue  for  the  even  numbers.  An 
unskilled  puncher  will  do  well  to  first  extract  the  pattern 
card  from  the  weaving  combination,  but  for  a  skilled  worker 
it  is  not  difficult  to  punch  first  the  odd  cards,  and  then  the 
even  cards,  direct  from  the  weaving. 

The  employment  of  cards  of  different  colour  presents  the 
advantage  that,  if  the  weaving  is  interrupted,  it  can  be 
ascertained  at  once  which  cards  are  to  be  set  for  the  one  or 
the  other  knife.  A  wrong  card  would  lift  all  shafts,  none  at 
all,  or  else  the  wrong  ones ;  in  this  event,  all  that  is  neces- 
sary is  to  move  the  cylinder  forwards  or  backwards  one  card, 
the  w^hite  cards  being  intended  for  the  upper,  and  the  blue 
ones  for  the  lower  knife. 

When  it  is  desired  to  weave  on  simple  change-box  looms 
such  combinations  wherein  at  any  given  point,  two,  four  or 
more  picks  of  a  different  colour  or  kind  of  weft  are  required, 
care  must  be  taken,  if  this  decoration  is  down  on  the 
design  to  commence  at  an  odd-numbered  pick,  that  the 
upper  knife  lifts  the  same  shafts  as  soon  as  the  pick  occurs 
from  the  side  on  which  the  change  box  is  placed. 

If  in  the  case  mentioned,  the  lower  knife  were  to  draw  the 
shafts,  the  combination  would  need  altering  to  make  the 
decoration  commence  with  an  even  numbered  pick,  or  else 
the  eccentric  actuating  the  dobby  must  be  moved  round  180^^ 
on  the  shaft.  The  latter  method  is  decidedly  preferable, 
and  care  should  be  taken  in  mounting  the  machine,  that  the 
upper  knife  lifts  as  soon  as  the  pick  occurs  on  the  side  on 
which  the  change  box  is  situated.  When  the  loom  is  ad- 
justed in  this  manner,  the  combinations  must  be  so  arranged 
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that  all  changes  of  weft  begin  at  odd  numbered  picks,  since 
otherwise  faults  will  be  produced.  This  rule  does  not  apply 
to  goods  not  requiring  the  insertion  of  differently  coloured 
or  constituted  wefts. 

The  Hattersley  Dobby, 

by  reason  of  the  quiet  and  accurate  manner  in  which  it 
works,  is  highly  esteemed  and  finds  extensive  employment, 
especially  in  the  production  of  clothing  stuffs. 

Whilst  for  narrow  looms  the  shaft  levers  contained  in  the 
machine  are  sufficient,  wide  looms  require  a  jack  on  the  top 
frame  for  supporting  a  second  set  of  shaft  levers.  The  con- 
nection with  these  shaft  levers  is  effected  by  means  of  draft 
rods. 

The  new  arrangement  of  2-shaft  levers  directed  out- 
wards from  the  centre  of  the  frame,  where  they  mutually 
engage  by  means  of  rackwork,  is  particularly  advantageous 
for  narrow  looms,  and  enables  the  best  and  most  convenient 
shed  formation  imaginable  to  be  produced,  inequality  or 
variability  of  lift,  such  as  often  occurs  in  simple-shaft  levers, 
being  here  absolutely  precluded.  In  place  of  the  ordinary 
shaft  levers  fitted  with  notches,  there  are  only  bracket 
levers  without  notches,  connection  with  the  shaft  levers 
being  effected  by  short  hooked  rods. 

Each  bracket  lever  is  connected  with  two  superimposed 
horizontal  hooks,  so  that  a  16-lever  machine  contains  32  hooks. 

Below  the  single  catch  hooks  two  knives  move  in  slots 
provided  in  the  frame,  each  knife  serving  for  16  hooks.  The 
knives  are  connected  with  a  2-arm  and  3-arm  lever, 
mounted  on  the  same  shaft,  the  latter  lever  being  joined  by 
a  connecting  rod  to  an  adjustable  crank  attached  by  screws 
to  the  picking  tappet  shaft.  The  crank  makes  one  revolution 
for  each  two  turns  of  the  loom,  and  thus  draws  out  one  knife 
or  the  other  alternately  at  each  pick. 
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The  pattern  cards  consist  of  wooden  lags,  and  each  lag, 
being  intended  for  two  picks,  contains  two  longitudinal  rows 
of  holes  arranged  alternately  ;  the  lags  for  a  16-shaft  machine 
having  two  rows  of  16  holes  each,  one  set  for  the  lower 
hooks,  the  other  for  the  upper  ones. 

Above  the  pattern  card  are  32  intermediate  levers,  each 
pair  of  which  belongs  to  a  separate  shaft  lever.  Wooden 
pegs  are  fitted  in  the  lags  to  raise  the  levers  destined  to  be 
lifted  for  the  pick,  and  as  the  finger  for  moving  the  cylinder 
ratchet  is  placed  on  the  lower  part  of  the  3 -arm  lever, 
the  cylinder  is  moved  forward  on  the  retreat  of  the  lower 
knife.  The  pegs  in  the  first  row  of  the  lag  now  lift  the 
intermediate  levers,  the  opposite  ends  of  which,  together 
with  the  corresponding  hooks,  descend,  whereupon  the  latter 
are  engaged  by  the  lower  knife  and  drawn  out  thereby. 

A  series  of  vertical  needles  rest  on  the  intermediate  levers 
working  the  upper  hooks,  and  effect  the  descent  of  such  of 
the  hooks  as  correspond  to  the  pegs  in  the  second  row  on 
the  first  card.  The  lower  knife  is  now  drawn  out  of  gear, 
whilst  the  upper  one  is  already  in  action  for  the  third  pick, 
and  so  on. 

Now,  since  two  picks  come  upon  one  card,  only  such  com- 
binations as  have  an  even  number  of  picks  can  be  used, 
unless  a  double  number  of  cards  be  employed. 

In  starting  the  Hattersley  dobby  on  a  single  change-box 
loom,  the  following  points  must  be  borne  in  mind : — 

When  the  pick  has  been  effected  from  the  side  opposite  the 
change  box  the  lathe  is  set  on  back  centres.  The  crank 
mounted  on  the  tappet  shaft  and  driving  the  dobby  mechan- 
ism must  now  not  only  point  directly  downwards  parallel  to 
the  draft  rod,  but  also  be  drav/n  a  little  (1^  to  1|  inches) 
forw^ard  and  fixed  by  the  screws. 

If  now  the  loom  be  turned  back  to  the  dead  point  of  the 
machine  crank,  the  lower  knife  should  be  within  -|  of  an  inch 
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of  making  contact  with  the  noses  of  the  hooks.  At  the  same 
time  the  ratchet  finger  must  already  have  moved  the  cyhnder 
forward. 

On  next  setting  the  loom  in  forward  motion  the  lower 
knife  will  lift  the  shafts  for  the  first  pick,  and  the  pick  will 
follow  from  the  change  box  side. 

When  the  lower  knife  is  withdrawn,  i.e,,  when  the  crank 
is  on  top  centres,  the  upper  knife  will  already  be  in  contact 
with  the  hooks  for  the  second  pick,  and  in  this  case  also  the 
distance  between  the  knife  and  the  noses  should  be  4  of  an 
inch. 

While  the  upper  knife  is  lifting  the  shaft  for  the  second 
pick  and  the  pick  is  being  effected  from  the  opposite  side  to 
the  change  box,  the  lower  knife  is  already  retreating  ;  and  as 
the  cylinder  is  being  moved  concurrently,  the  second  card — 
i.e.,  the  third  and  fourth  picks — is  coming  within  the  reach 
of  the  intermediate  lever,  to  enable  the  shafts  to  be  moved 
again,  first  by  the  lower  and  then  by  the  upper  knife  alter- 
nately. 

Here,  as  with  the  Hodgson  dobby,  the  shed  is  never 
entirely  closed,  since  the  shafts  which  are  to  remain  lifted 
during  several  picks  are,  at  the  same  instant  that  they  should 
be  brought  into  the  lower  shed  by  the  one  knife,  lifted  by 
the  other.  Consequently  this  machine  also  belongs  to  the 
open-shed  class  and  enjoys  the  consequent  advantages  of  high 
speed  and  quiet  working,  combined  with  the  preservation  of 
the  warp. 

To  enable  the  shed  to  be  adjusted  (opened  wider  or  con- 
tracted) the  crank  is  slotted,  the  screw  pin  being  moved 
towards  the  centre  to  reduce  the  aperture  of  the  shed,  or 
away  from  the  centre  to  open  same.  After  such  adjustment 
has  been  made  the  draft  screws  on  the  knives  must  be 
loosened  and  the  machine  crank  brought  first  to  the  one 
dead  point  (by  turning  the  fly  wheel)  in  order  to  adjust  the 
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one  knife  to  within  ^  of  an  inch  of  the  hook  noses  as  before ; 
after  which  the  other  knife  is  fixed  in  the  same  way,  the 
crank  being  first  brought  to  the  opposite  dead  point. 

If  the  draft  screws  are  not  first  loosened  danger  is  incurred, 
in  the  adjustment  of  a  larger  shed,  of  the  knives  pressing  in 
the  slots  when  the  loom  advances,  whereby  smashes  are 
liable  to  ensue. 

Should  the  shafts  be  wrongly  lifted,  or  left  behind  after  the 
machine  has  been  set  in  the  prescribed  manner,  the  cause  is 
to  be  sought  in  the  card  pins  not  being  properly  adapted  to 
the  intermediate  levers,  a  defect  remediable  by  adjusting  the 
cylinder  a  little.  In  the  case  of  lags  the  pegs  may  have 
become  w^orn  or  out  of  shape,  or  iron  pins  may  have  been  set 
askew,  thus  causing  the  same  defect. 

In  concluding  this  description  it  may  be  briefly  remarked 
that :  When  the  pick  is  effected  from  the  change  box  side,  the 
shafts  must  have  been  lifted  by  the  lower  knife,  whilst  in 
the  second  pick  the  lifting  of  the  shafts  by  the  upper  knife 
coincides  with  picking  from  the  side  opposite  the  change  box. 

In  weaving  combinations  where  two,  four,  six,  or  more 
picks  play  a  special  part  by  means  of  other  weft  yarns,  it 
is  advisable,  in  setting  the  crank,  to  make  the  design  com- 
mence (as  in  the  Hodgson  dobby)  on  an  odd  number  pick, 
and  finish  on  an  even  number,  particularly  as  each  card 
is  destined  for  two  consecutive  picks. 

To  2^reve7it  the  Shafts  from  Sioinging. 

Without  the  adoption  of  some  special  contrivance  it  is 
impossible  to  keep  the  shafts  of  single-shaft  dobbies  (for 
narrow  looms)  from  swinging  while  at  w^ork.  For  this  pur- 
pose the  shaft  cords  are  passed  over  rollers  mounted  on  the 
upper  frame,  or  else  guide  racks  are  attached  at  both  ends  of 
the  shaft  rods,  to  steady  the  individual  shafts. 

Although  the  said  rollers  keep  the  shafts  from  swinging, 
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they  fail  to  make  the  lower  shed  steady ;  and  though  the 
guide  racks  may  be  so  mounted  that  the  shafts  of  the  bottom 
shed  rest  thereon,  this  cannot  be  carried  out,  the  result 
being  a  continual  concussion  while  the  machine  is  at  work. 
Moreover,  a  considerable  though  varying  amount  of  friction 
ensues  between  the  rods  and  the  guides,  and,  as  they  are 
tightly  coupled,  the  repairing  of  a  broken  selvedge  is  ren- 
dered difficult.  Consequently,  neither  of  the  above-named 
methods  can  be  considered  satisfactory. 

On  this  account  the  author  has  made  attempts  to  attach 
the  shafts  in  such  a  manner  that  all  these  defects  are 
obviated  ;  and  he  finds  the  following  method  answer  well : — 

Two  flat  iron  rails  provided  with  a  separate  hole  for  each 
shaft  are  used,  each  rail  being  bent  over  at  an  angle  at  the 
ends,  and  attached  to  the  top  frame  by  screw  pins  passing 
through  holes  in  the  angle  pieces.  The  rails  occupy  a 
position  exactly  over  the  harness  screws,  and  the  holes  in 
the  rails  enable  each  separate  shaft  to  be  suspended  by 
double  cords,  which  are  tied  on  to  a  length  of  stout  wire 
above  the  rail.  By  this  means  the  relative  height  of  the 
shafts  can  be  adjusted  at  convenience. 

In  addition  to  entirely  obviating  the  swinging  of  the 
shafts,  this  method  enables  them  to  be  readily  separated  by 
hand  when  a  selvedge  has  to  be  tied  up,  and  also  affords  a 
convenient  means  of  perfecting  the  arrangement  of  the  top- 
shed  shafts,  by  drawing  up  the  cords,  without  prejudice  to 
the  bottom  shed. 

The  Wenzel     Triu77iph^^  Dobby. 

This  recently  introduced  machine  is  made  by  C.  A.  Eoscher 
of  Georgswalde  ;  the  shed  formation  is  of  the  top-and-bottom 
order,  on  which  account  the  threads  can  be  conveniently 
drawn  in  when  the  shed  is  closed. 

In  this  dobby  the  turning  of  the  cylinder  is  effected  only 
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when  there  are  more  than  six  picks  to  a  repeat,  as  patterns 
up  to  six  picks  require  only  a  single  card. 

The  adjustment  of  the  needle  board  is  effected  by  a  tappet 
which  can  be  changed  in  accordance  with  the  weaving  com- 
bination. 

3-pick  fabrics  need  1  card  and  a  6-section  tappet. 


4  „ 

5  „ 

6  „ 
8  „ 

10  „ 
12  „ 


A  linked  chain  and  connecting  gear  serve  to  actuate 
the  cylinder,  one  link  of  the  chain  being  advanced  for 
each  revolution  made  by  the  tappet. 

The  chain  passes  over  a  guide  roller  in  the  immediate 
neighbourhood  of  two  fingers,  and  the  links  are  so  con- 
structed that  when  the  one  end  is  turned  upwards  it  acts  on 
one  of  the  fingers,  and  on  the  other  when  the  other  end  is 
turned.  These  fingers  cause  the  upper  and  lower  turning 
hooks  to  engage  with  the  lantern  on  the  cylinder,  motion 
being  imparted  to  both  knife  and  9ylinder  by  an  eccentric 
mounted  on  the  crank  shaft. 

This  machine  is  specially  adapted  for  bordered  weavings, 
serviettes,  towels  and  so  on,  the  saving  in  cards  being  very 
considerable.  The  action  of  the  individual  links  will  be 
explained  below,  and  it  should  be  noted  that  when  a  loom 
with  machine  left "  is  mentioned,  the  position  behind  the 
loom  is  meant,  whilst  in  looms  with  machine  right "  the 
position  in  front  of  the  loom  is  implied. 

A  link  turned  upwards  on  the  left  side  turns  the  cylinder 
backwards  (down)  by  means  of  the  lower  hook,  and  a  link 
turned  upwards  on  the  right  side  moves  the  cylinder  forwards 
(up)  by  the  upper  hook.    A  link,  neither  side  of  which  is 
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turned  upwards,  leaves  the  cylinder  at  rest,  and  causes  the 
same  card  to  repeat. 

The  Warp-treadle  Mechanism  of  the  Honegger  Silk  Loom. 

In  order  to  protect  delicate  silk  fabrics  from  contamina- 
tion with  oil,  the  shaft  mechanism  is  situated  at  the  side  of 
the  loom  instead  of  overhead,  the  treadle  arrangement  being 
simple,  and  attached  to  the  floor  on  the  side  opposite  to  the 
driving  gear. 

A  cylindrical  roller  for  the  pattern  cards  is  mounted  on 
two  frame  walls,  and  also  carries  an  80-tooth  cone  wheel, 
engaging  with  a  20-tooth  cone  wheel  on  the  tappet  shaft. 

During  a  semi-revolution  of  the  picking  tappet  shaft,  or 
one  pick,  ten  teeth  of  the  small  wheel,  and,  therefore,  ten 
teeth  of  the  larger  wheel,  or  |^  of  the  total,  are  moved ;  and 
as  the  cylinder  is  arranged  to  take  at  least  eight  cards,  each 
card  corresponds  to  a  pick. 

The  cards  consist  of  strong  wooden  lags  containing  holes 
for  the  reception  of  small  nuts,  and  joined  together  by  iron 
links.  A  number  of  small  castings  of  special  form  are 
screwed  on  the  lags  in  such  order  that  each  casting  corre- 
sponds to  the  lifting  of  a  shaft,  in  accordance  with  the 
pattern. 

Above  the  cylinder  are  placed  16  shaft  bowl-levers, 
mounted  on  a  rod ;  the  bowls  move  over  the  castings  as  the 
cylinder  revolves,  and  cause  the  shaft  lever  on  the  opposite 
side  to  rise  and  lift  the  shaft.  Where  no  casting  is  present, 
the  corresponding  shaft  remains  down. 

The  shaft  levers  are  grooved  for  the  reception  of  draft 
cords,  which  are  connected  with  wooden  shaft  levers  placed 
above  the  loom.  The  opposite  end  of  the  wooden  shaft  lever 
is  situated  exactly  above  the  centre  of  the  loom,  and  from 
here  other  cords,  passing  over  wooden  rollers,  are  connected 
with  the  harness. 
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The  first  cords  should  be  provided  with  loops,  in  order 
to  enable  the  height  of  the  shed  to  be  adjusted.  By  slipping 
the  cords  into  a  groove  nearer  the  end  of  the  lever,  a  wider 
shed  is  produced  and  vice  versa.  The  reversal  of  the  shafts 
is  effected  by  means  of  springs  attached  to  the  flooring. 

In  fixing  the  cone  wheels,  the  loom  should  be  turned  so 
that  the  cranks  of  the  crank  shaft  are  on  top  centres,  at 
w^hich  moment  the  castings  for  lifting  the  shafts  must 
engage  with  the  bowels  on  the  levers. 

A  separate  lever  enables  the  shafts  to  be  lifted  out  of  reach 
of  the  pattern  card,  thus  locking  the  shafts  and  facilitating 
the  drawing-in  of  broken  threads,  etc. 

Jacquards. 

The  Jacquard  is  resorted  to  for  patterns  requiring  a  num- 
ber of  picks  to  a  repeat  beyond  the  capacity  of  the  dobby. 

This  machine  was  invented  in  1805  by  Charles  Marie 
Jacquard,  a  Frenchman  born  at  Lyons,  on  7th  June,  1752, 
of  poor  parents  (weavers),  and  brought  up  without  any 
school  education.  At  an  early  age  he  occupied  himself 
with  mechanical  contrivances,  and,  when  ten  years  of  age, 
he  learned  to  read  and  write  unknown  to  his  father  (his 
mother  being  then  dead). 

Subsequently  he  took  up  book-binding,  and  when  twenty 
years  of  age — his  father  having  meanwhile  died — he  returned 
to  the  completion  of  his  early  ideas  and  devoted  himself  to 
weaving  ;  but  his  undertakings  proving  disastrous,  he  got  in 
debt  and  was  obliged  to  earn  a  bare  subsistence  by  working 
in  the  gypsum  quarries  at  Bugey  near  Lyons. 

Many  years  later,  and  after  a  hard  struggle  for  existence, 
he  succeeded,  in  1799,  in  constructing  a  machine  for  which 
he  received  the  bronze  medal  of  the  Paris  Lidustrial  Exhibi- 
tion. He  occupied  himself  in  perfecting  his  invention,  and, 
finally,  by  borrowing  various  mechanical  devices  from  the 
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loom  made  by  the  renowned  mechanician  Vaucanson,  the 
Jacquard  machine  was  completed. 

When  sixty-seven  years  of  age  Jacquard,  satisfied  with  the 
success  that  crowned  his  labours,  retired  from  public  life  to 
his  estate  at  Oullins,  near  Lyons,  and  died  there  on  7th 
August,  1834,  at  the  age  of  eighty-two. 

The  Jacquard  machine  is  made  in  any  convenient  size, 
the  hooks  rising  by  hundreds  from  100  to  2500,  though  the 
size  most  in  use,  especially  for  power-looms,  has  400  hooks. 
The  distribution  is  classified  into  coarse"  and  fine,"  and 
latterly  into  fine-fine  "  and  finest  "  as  well.  The  distance 
between  the  centres  of  the  holes  amounts  to  : — 

In  the  coarse     ....  6*25  millimetres. 

„     fine   5-78 

fine-fine  ....  5'85  ,, 

„     finest      ....  2-85 

In  a  ^'  coarse  "  machine  one  hook  for  each  tier  or  2  °/ 

/  o 

of  the  total  is  provided  as  reserve.    Consequently — 
A  200-hook  machine  with   4  tiers  has  204  hooks. 


„  300 

6 

306 

„  400 

8 

408 

„  500 

10 

510 

„  600 

12 

612 

„  700 

14 

714 

„  800 

16 

816 

In  the  finer  machines  the  needles  are  closer  together,  and 
a  larger  number — at  least  10  more — of  reserve  hooks  is 
provided.    Thus — 

A    200-hook  machine  with   55  rows  and  4  tiers  has   220  hooks. 


300  „  55  „  6  ,,  330 

400  „  55  „  8  „  440 

500  „  55  „  10  „  550 

600  „  55  12  660 

700  „  55  „  14  „  770 

800  „  55  „  16  „  880 
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A  1000-hook  machine  with  82  rows  and  14  tiers  has  1148  hooks. 
„  1200  „  82        „      16       „      1312  „ 

„  1600  „  110        „      16       „      1760  „ 

„  2000  „  164        „      14       „      2296  „ 

The  larger  machines  are  divided,  the  card  prism  being 
arranged  for  two  sets  of  cards ;  or  else  the  machine  is  dupli- 
cated, the  idea  being  to  dispense  with  an  excessively  large 
prism,  on  the  one  hand,  and,  on  the  other,  to  protect  the 
knives  from  breakage. 

In  the  Lacasse  (fine)  machine  (French  system)  the  hooks 
occupy  three-fourths  of  the  total  space  of  the  machine  : — 

A  400  -hook  machine  contains  440  hooks. 
„   500  „  544 


„  600 
„  800 
„  1200 
„  1600 
„  2000 
„  2500 


656 
880 
1320 
1760 
2200 
2640 


In  the  machines  ( finest'' )  of  J.  Verdol  &  Co.,  the  even 
cross  rows  are  disposed  diagonally  half  way  between  the 
other  holes.  The  cards  are  formed  of  an  endless  band  of 
paper. 

A  600-hook  machine  contains  672  hooks. 

800  „  896  „ 

„  1200  „  1344  „ 

„  1600  „  1792  „ 

Most  of  the  reserve  hooks  are  intended  for  selvedges, 
borders  and  so  forth. 

Jacquards  are  constructed  of  iron,  wood ;  or  the  machines 
of  iron,  and  the  hooks  of  wood. 


The  Single-lift  Machine  (English  System). 

This  machine  is  mounted  over  the  loom  in  such  a  manner 
that  the  prism  is  parallel  to  the  cord  board,  and  towards  the 
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rear,  so  that  the  harness  has  an  open  appearance,  and  is 
consequently  termed  "  open  "  or  English  harness  It  can 
be  used  for  right  or  left  looms,  and  is  actuated  by  means  of 
a  draft  rod  from  an  eccentric  disc  on  the  crank  shaft. 

The  frame  is  of  iron,  the  hooks  of  wire,  and  the  bottom 
board,  prism,  needle  board  and  spring  box  of  wood. 

A  separate  eccentric  on  the  crank  shaft  drives  the  prism 
just  as  in  a  double  lift  machine,  the  fly  wheel  being  suitable 
for  this  purpose  if  provided  with  a  slot. 

In  setting  the  machine,  the  reed  must  be  brought  to  about 
|-  to  I  of  an  inch  in  front  of  the  foremost  dead  point.  The 
fly  wheel  must  be  affixed  to  the  crank  shaft  in  such  a. 
position  that  the  swinging  rod  points  exactly  parallel  to  the 
crank  shaft,  the  crank  pin  being  at  the  top.  When  this  is 
done,  the  loom  is  turned  forward  a  little  until  the  knife 
Cgriffe"  bar)  is  in  action  just  close  in  front  of  the  bend  of 
the  hooks,  the  eccentric  on  the  crank  shaft  being  at  the  same 
instant  in  its  lowest  position,  i.e,,  the  prism  is  pressed  against 
the  needles,  and  thereupon  all  the  parts  are  properly  screwed 
up.  The  pressure  may  be  exerted  so  far  as  to  sufficiently 
depress  the  needles  and  hooks  without  the  prism  coming  in 
contact  with  the  needle  board. 

Any  pressure  or  stamping"  of  the  griffe  bar  box  must  be 
strictly  avoided ;  hence,  when  the  machine  is  closed  the  box 
must  not  rest  on  the  bottom  of  same,  but  be  separated  there- 
from by  a  distance  of      to  ^  of  an  inch. 

Since  all  the  motions  of  the  machine  proceed  from  the 
crank  shaft,  it  follows  that  at  each  turn  of  the  loom  the  en- 
tire mechanism  of  the  machine  makes  one  complete  motion. 
The  top  shed  is  the  sole  basis  of  the  shed  formation. 

The  Double-lift  Jacquard  (English  Sy stein). 

Apart  from  the  prism  and  the  spring  box,  this  machine  is 
constructed  of  iron  throughout.    It  contains  a  double  number 
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of  hooks,  a  400-hook  machine  having  800,  or  816  including 
the  reserves,  i.e.,  in  place  of  8  sets  there  are  16.  This  also  is 
a  top-shed  machine. 

Each  pair  of  longitudinal  rows  (tiers),  viz.^  1st  and  2nd, 
.3rd  and  4th,  and  so  on,  correspond  to  a  single  tier  of  the 
ordinary  Jacquard.  Each  needle  is  therefore  fitted  with  two 
■eyes,  so  as  to  work  two  hooks,  and  each  pair  of  the  corre- 
sponding hook  cords  are  attached  to  a  tuft  of  harness  cords. 

There  are,  moreover,  two  sets  of  knife  grids,  each  contain- 
ing eight  knives,  and  these  are  so  arranged  that — 
The  first  knife  of  the  1st  grid, 
M     2nd  „ 
,,  second  ,,  1st 

,,  ,,       ,,     2nd   ,,       and  so  on, 

together  make  sixteen  knives. 

The  hooks  are  of  wire,  like  those  of  the  single-lift  machine, 
•except  that  the  lower  ends  to  which  the  cords  are  attached 
project  at  least  so  far  below  the  bottom  board  as  the  lift  of 
the  machine  necessitates.  From  the  point  of  attachment  of 
the  cords  the  hooks  are  bent  upwards,  and  are  suspended 
from  an  iron  rod  above  the  bottom  board.  Consequently 
the  latter  must  be  pierced  by  as  many  slits  as  there  are 
hooks  to  be  inserted  and  guided  therein. 

Both  grids  are  raised  and  lowered  alternately  by  means  of 
a  couple  of  swing  levers  placed  above  the  machine,  and  moved 
by  connecting  rods  attached  to  a  double  crank  on  the  tappet 
shaft.  As  this  latter  makes  one  revolution  for  every  two 
picks,  one  grid  is  lifted  for  each  pick,  whilst  the  other  is 
depressed,  this  action  being  alternate. 

As  in  the  single-lift  machine,  the  prism  is  actuated  from 
the  crank  shaft,  and  its  function  is  to  press  on  the  needles 
•at  the  moment  when  one  of  the  grids  is  at  its  lowest  and 
the  other  at  its  highest  position. 

To  those  who  have  not  had  the  opportunity  of  becoming 
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intimate  with  this  machine,  it  will  seem  strange  that  the- 
prism  can  be  pressed  against  the  needles  as  soon  as  the 
hooks  are  lifted.  This  is,  however,  rendered  possible  by  the 
long  elastic  wire  hooks. 

It  will  also  be  comprehensible  that  with  an  open  shed  those 
hook  cords  always  appear  loose  which  are  lifted  by  a  bunch 
of  the  others.  Nevertheless,  by  reason  of  its  slow,  and 
therefore  regular  and  accurate  working,  this  machine  is 
advantageously  employed  for  very  high  speeds. 

The  position  is  precisely  the  same  as  that  of  the  single-lift' 
machine,  the  prism  parallel  to  the  cord  board,  in  consequence 
of  which  the  harness  in  this  case  is  of  the    open  "  order. 

Unlike  a  contracted  (German)  harness  the  harness  cords 
are  not  guided  by  a  grid  under  the  bottom  board,  and  conse- 
quently in  wide  goods  the  harness  has  a  tendency  to  swing, 
the  result  being  an  uneven  shed  at  the  ends.  This  affords 
an  opportunity  for  the  shuttle  to  miss  some  of  the  threads 
and  thus  gives  rise  to  weaving  faults  (coils). 

In  view  of  this  the  author  of  the  present  work  was  induced 
in  1893  to  take  out  a  patent  in  England^  Austria  and  Ger- 
many for  a  harness  guide  "  invented  by  him.  Experts  are 
agreed  that  this  contrivance  entirely  obviates  the  above- 
mentioned  defects^  a  perfect  shed  is  produced  and  clean 
handsome  fabrics.  The  usual  slant  of  the  hook  cords  is  also 
obviated. 

The  Top-  and  Bottom-shed  Machine, 

These  are  of  two  kinds,  viz.,  those  in  which  the  whole  of 
the  movements  are  effected  by  a  single  draft  rod  from  the 
crank  shaft,  and  those  with  separate  rods  for  the  top  and 
bottom  sheds  respectively. 

The  latter  are  more  general  for  heavy  looms,  and  an  inde- 
pendent movement  is  also  provided  for  the  prism.  In  these 
machines  the  bottom  board  is  movable,  and  whereas  the 
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hooks  for  the  top  shed  are  Hfted  by  the  knife  blade  (griffe), 
the  bottom  board  and  hooks  descend  to  form  the  bottom 
shed.  Machines  of  the  former  class  are  generally  built  of 
iron,  the  others  of  wood. 

Practical  Hints  in  Starting  Jacqua,rds. 

The  adjustment  of  the  draft  rods  is  effected  in  all 
machines  whilst  the  shed  is  closed.  With  this  object  the 
lathe  is  set  to  within  i  to  §  of  an  inch  of  contact  with  the 
fabric  in  order  that  the  weft  may  be  properly  beaten  up 
before  the  close  of  the  shed.  It  is  only  rarely  that  the  close 
of  the  shed  and  the  stroke  of  the  lathe  are  allowed  to  occur 
simultaneously  ;  and  if  the  last-named  operation  succeeds 
the  other,  then  not  only  is  the  fabric  irregular  and  im- 
properly beaten  up,  but  an  extensive  smash  is  likely  to 
occur. 

Whilst  in  top-shed  machines  the  breast  beam  and  draft 
beam  are  arranged  on  the  same  level  and  the  selvedges  must 
form  a  half  shed  underneath  when  the  machine  is  closed, 
the  selvedges  in  top-  and  bottom-shed  machines  must  be  on 
the  same  level  as  these  beams — a  circumstance  to  be  borne 
in  mind  when  the  harness  is  being  arranged. 

In  turning  the  prism  particular  care  must  be  taken  that 
the  motion  does  not  begin  until  the  prism  is  at  a  sufficient 
distance  from  the  needle  board,  since  if  commenced  too  soon 
the  cards  will  stick  against  the  needles  and  get  torn. 

On  most  machines  the  turning  hooks  are  capable  of 
adjustment  in  front  and  rear.  Moreover  the  prism  lathe 
(batten)  must  not  move  too  far,  or  the  cards  and  cords  will 
suffer  damage  ;  and  an  excessive  swinging  of  the  cards  does 
not  look  nice.  When,  however,  this  mechanism  is  indepen- 
dent the  movement  is  under  control  and  can  be  increased 
or  diminished  as  found  desirable. 

Every  Jacquard  machine  is  fitted  with  a  striking  blade, 
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which  shdes  close  under  the  lantern  and  engages  therewith 
when  the  latter  is  turned  edge  on,  thus  bringing  it  into  its 
proper  position  and  preventing  the  bending  of  the  needles, 
otherwise  inevitable  if  the  edge  of  the  prism,  through  defec- 
tive turning,  were  to  come  in  contact  with  them  during  the 
pressing  motion. 

One  very  important  matter  is  the  accurate  position  of  the 
knife  box  when  the  machine  is  closed  ;  this  should  have  come 
to  a  complete  standstill,  and  must  not  press,  but  be  at  a 
distance  of  about  ^  of  an  inch  away.  If  this  precaution  is 
neglected,  the  machine  will  stamp,"  and  a  smash  of  some 
of  the  parts  will  quickly  ensue.  Consequently^  the  draft 
rods  are  fitted  with  screw  threads  to  enable  such  mishaps 
to  be  avoided. 

In  single-lift  machines,  when  the  lathe  is  in  the  described 
position,  the  eccentric  actuating  the  machine  from  the  crank 
shaft  must  be  on  top  centres.  After  screwing  this  up,  the 
loom  is  moved  forwards  until  the  hooks  to  be  lifted  are 
almost  engaging  with  the  griffe  blades.  At  the  same  moment 
the  resting  hooks  must  be  pressed  back  far  enough  from 
the  blades,  with  which  object  the  eccentric  for  driving  the 
batten  is  adjusted  to  the  bottom  dead  point. 

In  double-lift  machines  the  following  course  is  pursued. 
After  the  lathe,  as  already  mentioned,  has  been  put  in 
position,  about  ^  to  |  of  an  inch  in  front  of  the  fell,  the  lower 
griffe  box  is  connected,  by  means  of  the  draft  rod,  with  the 
first  crank  of  the  double  crank  on  the  picking  tappet  shaft. 
To  this  end  the  crank  must  be  screwed  tight  when  the  pin  is 
on  top  centres. 

The  crank  pin  is  mounted  in  a  slot  cut  in  the  crank  disc, 
in  order  that  the  angle  of  the  shed  may  be  made  larger  or 
smaller,  by  pushing  the  crank  pin  out  from  or  drawing  it  in 
towards  the  centre.  The  next  step  is  to  adjust  the  nuts  on 
the  draft  rod  so  as  to  lengthen  or  shorten  the  latter,  until,  as 
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already  stated,  the  griffe  box  is  in  a  position  about  to  \ 
of  an  inch  above  its  point  of  repose. 

x\s  the  first  box  is  now  connected  up,  the  second  is  next 
taken  in  hand,  and  the  loom  is  turned  so  far  forward  that 
the  double  crank  moves  through  180  degrees,  i.e.,  the  second 
crank  pin  is  on  top  centres.  The  distance  between  centres 
of  the  first  crank  pin  and  the  crank  shaft  is  next  measured 
off,  and  the  second  crank  pin  adjusted  to  exactly  correspond^ 
so  that  both  pins  are  equi-distant  from  the  shaft  centre. 
The  second  connecting  rod  is  then  put  in  position  and 
adjusted  like  the  first. 

To  set  up  the  prism,  which  is  the  next  operation,  the  loomi 
is  turned  until  the  lower  knives  engage  in  the  hooks,  though 
the  latter  do  not  as  yet  hang  on  the  blades.  This  accom- 
plished, the  batten  eccentric  is  set  on  bottom  centres  on 
the  crank  shaft,  and  all  the  parts  are  screwed  up  so  tightly 
that  the  prism  sufficiently  pushes  back  the  needles,  ^.(3.,  hooks 
corresponding  to  the  blanks  in  the  pattern  card. 

When  the  preceding  operations  have  been  performed  with 
scrupulous  accuracy,  the  proper  interaction  of  all  the  parts 
may  be  regarded  as  certain  to  ensue.  It  should  be  noted 
that  the  term  ''dead  point"  implies  that  the  line  between 
centres  is  parallel  to  the  corresponding  draft  or  connecting 
rod. 

The  swinging  levers  on  the  Jacquard  machine  should  have 
the  same  arc  of  movement  above  and  below  the  point  of  sus- 
pension ;  if  the  movement  on  one  side  exceeds  that  on  the 
other  the  machine  wdll  be  unsteady. 

In  setting  up  the  top-  and  bottom-shed  machine  the  lathe 
is  first  put  in  the  position  already  described,  and  in  this  case 
the  machine  will  be  entirely  closed.  The  connecting  rod  for 
moving  the  bottom  board  is  then  attached,  and  where  double 
cranks  are  employed  the  first  crank  pin  must  be  set  at  the 
bottom  dead  point,  the  connecting  rod  for  the  grifie  box 
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being  then  coupled  on  to  the  upper  crank  pin  without  altering 
the  position  of  the  loom.  Care  is  necessary  that  the  bottom 
board  does  not  press  upwards,  but  is  allowed  an  intermediate 
free  space  of  to  ^  of  an  inch.  The  same  applies  to  the 
griffe  box  when  at  its  lowest  position  or  resting  point. 

Here  the  top  or  bottom  shed  can  be  moved  to  a  larger  or 
smaller  extent,  and  the  crank  pins  do  not  need  to  be  exactly 
equi-distant  from  the  shaft  centre,  though  this  does  not  tend 
to  increase  the  durability  of  the  warp.  In  double-lift 
machines,  irregularity  in  setting  the  crank  pins  makes  an 
uneven  shed. 

To  increase  or  diminish  the  aperture  of  the  shed  the 
connecting  rods  are  adjusted  as  previously  described. 

The  accurate  adjustment  of  the  prism  is  a  matter  of  the 
utmost  importance  to  the  lifting  action  of  the  Jacquard. 
For  this  reason  a  trial  is  made  by  applying  a  little  colour  to 
the  points  of  the  needles  and  then  putting  a  card  on  the 
prism  and  setting  the  latter  in  motion.  By  this  means  it 
can  be  seen  at  once  whether  the  prism  requires  adjusting 
higher,  lower,  or  laterally. 

Mounting  English  Looms. 

The  end  frames  having  been  joined  together  by  means 
of  the  cross  frame  traverses,  the  two  connecting  pieces  for 
the  central  bearing  are  placed  in  order  and  the  accurate 
parallelism  and  horizontal  position  of  the  various  parts  of  the 
frame  are  ascertained  by  the  aid  of  levels,  etc.,  any  inequality 
due  to  irregularities  in  the  flooring  being  rectified  by  the 
insertion  of  suitable  underlying  supports. 

The  two  picking  tappets — and  treadles,  in  the  case  of 
inside-treadle  looms — are  slipped  on  to  the  picking  tappet 
shaft  and  the  latter  fitted  in  its  bearings.  The  crank  shaft  is 
then  put  in  place,  and  it  is  well  to  fix  the  two  vertical  picking 
shafts  at  the  same  time,  their  position  being  determined  by 
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screwing  the  nose-piece  in  the  centre  of  the  picking  tappet 
slot  and  keying  the  tappet  temporarily  on  the  shaft.  The 
striking  nose  must  point  fully  towards  the  striking  roller, 
though  not  further  towards  the  frame  wall  than  corresponds 
with  its  own  thickness.  At  the  same  time  the  roller  must 
lay  flush  against  the  nose-piece  and  not  against  the  edges  of 
same. 

The  next  step  is  to  connect  the  picking  tappet  shaft  with 
the  crank  shaft  by  means  of  the  train  of  cog  wheels,  as 
follows : — 

After  keying  the  pinion  on  the  crank  shaft  the  lathe  is 
turned  to  bottom  centre,  and  the  lower  large  toothed  wheel 
is  keyed  on  so  that  the  striking  rollers  are  opposite  the  apex 
of  the  picking  tappet,  and  the  least  forward  movement  of  the 
loom  will  start  the  picking  stroke. 

Should  it  be  found  necessary  to  afterwards  move  the  large 
cog  wheel  by  a  few  teeth  in  either  direction^  all  that  is 
requisite  is  to  loosen  the  thumb  screws  above  the  crank  shaft 
bearings,  and  the  shaft  may  then  be  easily  lifted  so  that  the 
teeth  disconnect.  Unfortunately  in  some  looms,  although 
the  thumb  screws  are  in  evidence,  their  importance  has  not 
been  sufficiently  grasped  by  the  maker,  since  they  do  not 
effect  their  purpose,  and  the  brake  wheel  has  to  be  loosened 
to  enable  the  large  cog  wheel  to  be  moved  in  the  manner 
described. 

Next  follows  the  setting  up  of  the  lathe  and  its  motive 
parts,  the  breast  beam,  draft  beam  and  top  frame,  the  taking- 
up  roller,  cloth  beam,  regulator  and  ratchet  motion,  discon- 
necting gear,  brake,  warp  brake,  and  finally  the  change-box 
mechanism  (if  used),  treadles  and  dobby — or  Jacquard 
machine. 

The  explanations  already  given  will  make  it  sufficiently 
clear  how  these  several  parts  engage  with  and  interact  upon 
one  another. 
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Important  Details  in  Starting  the  Poiuer  Loom. 

The  points  here  mentioned  are  solely  designed  for  the 
instruction  of  those  who  have  had  but  little,  if  any,  practical 
experience  in  tending  power  looms. 

Where  the  skill  resulting  from  habitual  practice  has  not 
been  acquired,  unusual  care  is  required  in  starting  the  loom, 
and  the  novice  will  do  well  to  first  turn  the  fly  wheel  or 
brake  wheel  by  hand  until  the  cranks  on  the  crank  shaft 
point  backwards  or  upwards — the  former  for  choice.  At 
first  the  movement  of  the  loom  must  be  followed,  pick  by 
pick,  to  see  whether  the  shuttles  enter  the  boxes  properly  or 
rebound.  In  the  latter  case  remedial  measures  must  be 
instantly  adopted  or  missed  picks  are  likely  to  ensue  from 
the  jamming  of  the  shuttles  when  the  boxes  are  changed — in 
the  case  of  multiple-weft  fabrics — or  smashes  result  from  the 
insufficient  force  of  the  picking  stroke  if  the  shuttle  does  not 
lay  flush  against  the  picker. 

It  is  particularly  necessary  to  see  that  the  shuttles  are  not 
changed  into  their  wrong  boxes,  and  in  many  cases  this  is 
guarded  against  by  numbering  them. 

Although  in  looms  fitted  wdth  automatic  protectors  it  is 
not  easy  for  a  smash  to  occur,  the  loom  being  thrown  out  of 
gear  if  the  shuttle  fails  to  reach  the  box,  the  risk  is  more 
imminent  in  looms  with  reed  guards,  since  loose  warps  may 
not  offer  the  necessary  resistance  in  time  to  push  the  reed 
back  out  of  the  reach  of  the  lathe.  Before  starting  the  loom 
the  boxes  should  be  carefully  overhauled  to  see  whether  the 
shuttles  are  flush  up  against  the  pickers. 

Except  in  single-shuttle  treadle  looms,  reversing  is  not 
advisable,  since  with  change  boxes  it  may  lead  to  the  wrong 
box  coming  into  position,  or  cause  the  hooks  to  miss  in  the 
case  of  dobbies  or  Jacquards. 

The  weft  bobbin  must  be  pushed  tightly  on  the  shuttle 
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spindle,  to  prevent  displacement  under  the  high  rate  of 
speed.  If  the  elasticity  of  the  spindle  is  not  sufficient  to 
hold  the  bobbin  fast,  assistance  is  afforded  by  driving  a 
small  wedge  of  hard  wood  up  between  the  spindle  and  its 
spring. 

The  Negative  Begiilator  (Taking-up  Motion), 

This  motion  differs  from  positive  taking-up  motions  in  that 
it  only  comes  into  action  when  a  pick  is  inserted  ;  hence  if 
no  pick  is  made  the  taking-up  roller  is  not  advanced.  The 
arrangement  is  as  follows  : — 

A  pawl  mounted  on  a  lever  engages  in  the  ratchet  wheel, 
the  lever  being  movable  along  the  frame  and  drawn  forward  by 
means  of  a  projecting  stud  attached  to  the  lathe.  The  pawl 
is  thus  moved  and  retains  the  ratchet  wheel  in  connection 
with  the  lever  until  the  lathe  has  beaten  up  the  weft.  As 
soon  as  the  tension  on  the  cloth  is  released  by  the  pressure 
of  the  lathe,  the  lever,  which  is  weighted  at  one  end,  presses 
the  pawl  and  the  ratchet  wheel  is  moved  forward.  One  or 
more  detents  prevent  the  ratchet  wheel  from  slipping  back, 
and  thus  enable  the  forward  impulse  to  be  repeated  at  the 
next  stroke. 

It  will  be  easily  understood  that  this  taking-up  motion  is 
unsuitable  for  very  lightly  beaten-up  fabrics. 

If  it  should  happen  that  smashes  are  of  frequent  occur- 
rence, the  lathe  should  be  moved  forward  to  the  front  dead 
point,  and  the  fabric  examined  to  see  whether  a  fold  is 
produced  in  front  of  the  reed.  In  such  event  the  warp 
must  be  more  strongly  braked,  in  order  that  the  weft  can  be 
beaten  up  better.  Provided  no  other  defects  are  present 
in  the  mechanism,  this  precaution  will  at  once  afford  a 
remedy. 
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The  Eeed-beater  on  the    Jucker  "  Loom. 

On  this  quick-running  loom  (178  to  180  turns)  the  beating- 
up  arrangement  is  different  from  all  others. 

Underneath  and  behind  the  reed  is  a  reed  bar  which  can 
be  lifted  and  lowered  and  is  in  connection  with  the  shuttle- 
box  swells,  whereby  it  is  lifted,  and  thus  holds  the  reed  fast 
as  soon  as  the  shuttle  enters  the  box. 

At  the  instant  the  lathe  beats  up  the  fabric,  a  finger 
attached  to  the  crank,  underneath  the  lathe,  acts  upon  the 
reed  bar  and  assists  the  retention  of  the  reed  during  the 
heaviest  part  of  the  stroke,  at  the  same  time  relieving  the 
strain  on  the  swells. 

The  reed  bar  is  prevented  from  sinking,  while  the  shuttle 
is  passing  through  the  shed,  by  a  couple  of  iron  blocks 
mounted  on  the  frames.  The  shaft  underneath  and  parallel 
to  the  lathe  carries  at  each  side  a  frog  which  slides  over  the 
corresponding  block  whilst  the  lathe  is  in  motion,  and  as 
long  as  the  frogs  are  in  this  position  so  long  is  the  reed 
bar  supported,  although  no  shuttle  is  in  the  box. 

In  setting  this  part  the  main  point  to  be  considered  is  the 
horizontal  adjustment  of  the  iron  blocks,  because  as  soon  as 
the  shuttle  has  arrived  at  the  box  the  frogs  must  leave  the 
blocks  in  order  to  allow  time  for  the  reed  bar  to  drop  during 
the  advance  of  the  lathe,  provided  the  shuttle  has  failed  to 
reach  its  destination,  i.e.,  has  become  jammed  in  the  shed. 

When  the  loom  is  in  proper  working  order,  the  reed  bar 
should  never  drop.  If  the  loom  is  turned  when  the  shuttle 
is  absent  from  the  box,  attention  must  be  devoted  to  seeing 
that  the  rail  properly  engages  with  the  reed  after  the  shuttle 
has  been  replaced.  With  this  object  the  loom  is  turned  for- 
wards until  both  frogs  have  dropped  away  from  the  blocks, 
but  not  much  further.  The  reed  rail  is  now  depressed,  the  reed 
pressed  by  the  hand  behind  the  lathe  cap  and  on  to  the 
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shuttle  race,  and  the  loom  is  reversed  until  the  lathe  is  right 
out.  At  the  same  time  the  reed  is  fastened  up  again,  the 
shuttle  can  be  returned  to  its  box  and  the  loom  safely  re- 
started. It  should  be  noted  that  the  dropping  of  the  frogs 
should  at  least  coincide  with  the  position  of  the  crank  on 
top  centres,  or  preferably  a  little  sooner.  Moreover,  that 
though  all  the  parts  work  with  great  accuracy,  carelessness 
may  nevertheless  yield  a  bitter  harvest  of  smashes. 

The  Ckank  Loom  (Crompton  System). 

Principal  Details  of  Mounting  Bed  Frame. 

In  the  first  place  the  two  walls  of  the  loom  are  connected 
with  the  cross  frames  or  traverses,  and  the  screws  are 
tightened  up  when  it  is  evident  that  the  parts  fit  properly 
together. 

The  next  step  is  to  mount  the  crank  shaft ;  and  it  should 
be  noted  that,  in  all  the  movable  parts,  the  bearings  must  be 
previously  cleansed  from  dirt  ;  oiling  at  the  same  time  is 
advisable.  After  screwing  on  the  bearings,  the  easy  running 
of  the  crank  shaft  must  be  seen  to. 

Intermediate  Gear. 

The  intermediate  shaft  is  put  in  position,  parallel  to  the 
wall  of  the  loom,  the  loose  pulley  is  slid  on  the  shaft,  and 
the  cone  fixed  in  place  by  screws. 

When  it  is  certain  that  all  these  parts  run  easily,  the 
large  main  driving  wheel  is  keyed  on  to  the  crank  shaft,  care 
being  taken  that  the  teeth  of  the  latter  engage  properly  with 
the  cone  wheel  on  the  intermediate  shaft,  but  without 
pressure. 

Lathe, 

After  the  lathe  has  been  inserted  and  is  properly  mounted, 
the  bent  levers  are  connected  with  the  crank  shaft  and  lathe. 
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The  lathe  pin  bearings  must  not  be  tightened  too  much 
by  the  key  on  the  sword,  neither  should  too  much  play  be 
allowed,  this  being  disadvantageous. 

In  this  connection,  whilst  a  practised  hand  can  rely  on 
his  own  knowledge  to  have  the  setting  correct,  the  novice 
should  test  the  accuracy  of  the  adjustment  by  turning  the 
cone. 

Visconnectmg  Gear. 

The  attachment  of  the  breast  beam  and  top  frame  is  then 
proceeded  with,  and  it  will  be  well  to  set  the  disconnecting 
gear  in  working  order.  When  the  parts  are  fitted  together, 
care  must  be  taken  that  the  disconnecting  crank  moves 
through  an  arc  of  not  more  than  90°  in  starting  and  stopping, 
and  further,  that  when  the  apparatus  is  in  gear,  the  double 
nuts  on  the  extreme  outer  end  of  the  draft  rod,  between 
crank  and  lever,  are  -^^  of  an  inch  away  from  the  latter,  so 
as  to  enable  the  spiral  spring  on  the  draft  rod  to  press  the 
loose  pulley  against  the  cone. 

The  said  double  nuts  are  placed  as  far  forward  as  possible, 
in  order  to  prevent  excessive  pressure  on  the  spiral  spring 
when  the  mechanism  is  in  gear  ;  this  can  be  best  determined 
by  noting  the  ease  or  difficulty  with  which  the  rod  acts  when 
being  moved  in  or  out  of  gear.  The  pressure  of  the  spring 
should,  however,  be  sufficient  to  prevent  slipping  of  the  cone 
and  loose  pulley. 

The  double  nuts  enclosing  the  brake  lever  must  not 
press  on  the  latter.  Finally,  it  must  not  be  forgotten  that 
wherever  double  nuts  are  used  they  must  be  tightened  up 
together  as  closely  as  possible,  so  as  to  prevent  their  working 
loose  under  the  influence  of  vibration. 

The  Picker, 

The  picker  and  box  mechanism  is  next  set  in  motion,  but 
it  is  not  considered  necessary  to  go  into  details  on  this  point, 
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since  continual,  if  merely  slight,  modifications  or  improve- 
ments are  introduced  by  all  the  best  loom  makers  every  year. 

Adjusting  the  Shuttle  Box. 

The  alignment  of  the  shuttle  box  to  the  race  is  in  many 
cases  a  source  of  no  inconsiderable  trouble.  In  most  looms 
the  change  levers  are  slotted  to  facilitate  the  adjustment  of 
the  screw  pins  fitting  therein  and  serving  for  the  attachment 
of  the  box.  A  straight-edge  or  rule  (preferably  of  iron) 
affords  the  best  means  of  proving  the  accuracy  of  the  align- 
ment. 

Each  box  motion  is  fitted  with  a  safety  coupling  which 
becomes  disconnected  automatically  whenever  any  obstacle 
is  opposed  to  the  movement  of  the  box — such,  for  instance, 
as  a  jamming  of  the  picker,  shuttle,  etc.  It  will  be  necessary 
to  see  that  this  coupling  is  in  good  working  order,  but  no 
definite  directions  can  be  given  on  this  point,  the  method  of 
examination  depending  on  the  construction  of  the  box 
motion.  Of  course,  though,  the  trial  must  in  all  cases  be 
made  when  the  loom  is  at  rest. 

The  Sto2>  or  Throio-off  Motion. 

Parallel  to  the  lathe  block  is  mounted  a  percussion  roller 
provided  at  the  centre  with  a  spur,  forming  one  piece  with 
the  roller — and  carrying  at  the  end  a  throw-off  striker  at- 
tached by  a  set  screw.  At  each  end  the  roller  is  in  direct 
connection  with  a  finger,  which  is  pressed  gently  against 
the  swells  of  the  shuttle  box  by  a  spring.  This  appliance 
being  of  great  importance  in  power  looms,  it  must  impera- 
tively be  in  good  working  order,  and  care  should  be  taken 
with  regard  to  the  following  points  : — 

At  the  middle  of  the  breast  beam  is  a  buffer  spring  pro- 
vided with  a  nose,  in  which  the  spur  engages  when  the  lathe 
is  moved  forward.    The  same  applies  equally  to  the  throw- 
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off  and  the  throw-off  crank.  If  such  is  not  the  case,  it  must 
be  remedied  by  adjusting  or  bending  the  finger  or  throw-off, 
an  easy  matter  provided  it  be  done  with  care.  The  spur, 
however,  must  not  be  bent. 

The  Dobby. 

After  the  two  walls  of  the  dobby  frame  have  been  accu- 
rately fitted,  the  shaft  for  actuating  the  knife  is  put  in  order 
and  the  treadles  are  suspended  on  their  pins.  The  knives 
are  then  inserted  through  the  slot  in  the  framework,  and 
are  attached  to  the  connecting  rods  leading  to  the  knife 
shaft. 

The  connecting  rods  joining  the  crank  shaft  to  the  dobby 
are  next  attached,  the  loom  being  turned  for  this  purpose,  so 
that  the  pin  on  the  crank  pulley  is  exactly  at  top  centre.  In 
this  position  the  dobby  is  considered  as  closed.  The  con- 
necting rods  are  now  to  be  lengthened  or  shortened  so  that 
the  knives  do  not  press  against  the  (now  vertically  situated) 
treadles,  but  leave  an  intervening  space  of  ^-^  to  ^  of  an  inch. 

In  setting  the  cylinder,  use  is  made  of  a  pattern  card, 
which,  attached  to  an  endless  chain,  is  applied  to  the  cylin- 
der. At  the  front  end  of  the  cylinder  spindle  is  placed  the 
so-called  lantern,  which  is  designed  for  the  turning  hooks  ; 
and  also  the  star  against  which  the  cylinder  presser  acts 
under  the  draft  exerted  by  a  strong  spring. 

In  many  looms  the  star  and  lantern,  which  are  made  in 
one  piece  instead  of  being  keyed  or  rigidly  attached  to  the 
spindle,  are  fastened  by  adjusting  screws. 

To  adjust  the  cylinder — the  machine  being  in  the  closed 
position,  and  the  cylinder  presser  acting  on  one  of  the  de- 
pressions on  the  star — the  roller  must  be  set  exactly  at  right 
angles  to  the  bottom  board,  i.e.,  so  that  it  presses  the  needles 
mostly  upwards ;  whereupon  the  adjusting  screws  are  tight- 
ened up  with  care. 
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In  raising  or  lowering  the  cylinder  for  adjustment,  the 
intervening  space  between  the  point  of  the  knife  and  the 
needle — where  raised  needles  are  in  question — must  be  the 
same  as  that  between  the  bottom  board  and  a  hole  on  the 
pattern  card  in  the  case  of  lowered  needles. 

At  each  stroke,  the  cylinder  is  advanced  one  card  by  the 
turning  hook,  and  this  movement  must  be  effected  at  precisely 
the  same  instant  as  the  knives  commence  to  move  apart. 

Final  Details  of  Mounting. 

After  all  the  remaining  parts  of  the  mechanism — such  as 
warp  tension,  cloth-beam  adjustment,  etc. — have  been  put  in 
order,  the  accurate  working  of  the  entire  loom  must  be 
supervised ;  the  measurement  of  the  length  of  driving  belt 
required  is  taken,  by  laying  either  the  belt  itself  or  a  cord 
over  the  driving  and  shafting  pulleys.  In  the  former  case 
the  belt  is  made  about  4  inches,  and  in  the  latter  about  8 
inches  shorter  than  the  measured  length,  the  exact  amount 
depending  on  the  actual  length,  and  on  the  quality  of  the 
material ;  the  width  should  be  from  2|  to  3  inches.  The 
loom  is  then  started  without  a  shuttle,  to  see  that  the  parts 
work  harmoniously.  Later,  a  shuttle  is  put  in,  and  when 
the  boxes  work  accurately  several  shuttles  can  be  tried  at 
once.  Care  must  however  be  taken  to  see  that  each  one 
works  without  rebounding  or  defective  throw,  these  faults, 
if  present,  being  remedied  as  in  the  case  of  the  looms  already 
described. 

Pick  Counter  in  Buckskin  Looms. 

In  many  weaving  establishments  the  looms  are  fitted  with 
turn-  or  pick  counters  to  control  the  number  of  picks  and 
earning  capacity  of  the  loom.  They  are  attached  in  such  a 
manner  that  at  each  revolution,  i.e.,  pick,  the  figures  on  the 
dial  advance  a  unit. 

As  a  rule,  these  counters  in  dobby  looms  are  driven  from 
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the  cylinder  spindle  ;  and  as  this  in  a  complete  turn  usually 
makes  six  picks,  the  figures  on  the  dial  are  advanced  by  six 
units. 

There  are  various  patterns  of  counters  in  existence,  but 
many  of  them  leave  mach  to  be  desired  in  point  of  accuracy. 
In  consequence  of  this,  the  author,  considering  that  the  con- 
struction of  a  counting  meter  ought  to  be  feasible,  designed 
in  1889  a  meter  on  a  different  plan  to  those  in  use. 

It  consists  of  six  small  white  circular  discs,  each  mounted 
so  as  to  rotate  on  a  small  pin.  At  the  backs  of  the  discs  are 
small  cog  wheels,  each  provided  with  ten  teeth,  and,  in 
addition,  a  small  pallet,  which  at  each  complete  revolution 
of  the  toothed  wheel  and  disc,  engages  with  the  next  wheel 
and  moves  it  forward  one  tooth.  The  discs  are  stamped 
with  figures  from  1  to  0,  and  are  mounted  parallel  side  by 
side.  In  turning,  one  moves  towards  the  right  hand  and 
the  next  one  to  the  left,  the  first  registering  the  units,  the 
second  the  lO's,  the  third  lOO's,  the  fourth  1000' s,  the  fifth 
10,000's,  the  sixth  100,000;  so  that  at  the  end  of  100,000 
picks  the  counter  is  run  down.  Of  course,  by  increasing 
the  number  of  discs,  the  registering  capacity  can  be  extended 
ad  infinitum. 

Small  springs  are  provided  to  enable  the  wheels  and  discs 
to  move  and  stop  instantly. 

A  dial -plate  with  a  corresponding  number  of  apertures  for 
revealing  the  exact  figures  and  covering  the  remainder  is 
placed  over  the  discs.  This  counter  has  been  found  to  act 
admirably.  It  is  put  on  the  market  by  several  firms,  and  is 
now  supplied  in  an  iron  case,  instead  of  a  wooden,  one  as 
formerly. 

Divers  Calculations. 

In  calculating  the  size  of  pulleys  for  a  given  number  of 
revolutions,  or  the  number  of  turns  that  will  be  made  by 
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pulleys  of  known  diameter,  the  driving  pulley  is  invariably 
the  dividend  and  the  driven  one  always  the  divisor.  The 
diameter  of  the  pulley  is  measured  in  inches  and  the  minute 
is  selected  as  the  unit  of  time.  In  the  case  of  cog  wheels? 
the  teeth  are  counted.  These  conditions  are  invariable, 
whatever  the  speed  calculation  refers  to,  e.g.,  number  of 
revolutions  of  the  loom,  driving  pulley,  shafting  pulley,  engine 
fly  wheel  or  driving  pulley,  etc. 

Calculating  Speed  of  Loom, 

To  ascertain  the  number  of  turns  made  by  a  loom  with  a 
given  diameter  of  driving  pulley  and  given  diameter  and  speed 
of  shaft  pulley,  the  two  latter  factors  are  multiplied  together 
and  divided  by  the  first  named. 

Thus,  with  a  shafting  speed  of  160  turns  and  a  pulley  12 
inches  in  diameter,  the  driving  (loom)  pulley  being  16  inches, 
we  have  : — 

160  X  12  =  1920  ^  16  =  120  turns  of  the  loom. 

Calculating  {Loom)  Driving  Pulley. 

In  this  case  the  speed  of  the  loom  and  the  speed  and 
diameter  of  the  shafting  pulley  being  known,  the  product  of 
the  two  latter  is  divided  by  the  former,  e.g.  : — 

Shafting  speed,  130  turns ;  diameter  of  pulley,  16  inches ; 
speed  of  loom,  140  turns. 

130  X  16  =  2080-^16  =14-85  inches  diameter  of  loom  pulley. 

Calculating  Shafting  Pulley. 

To  ascertain  the  diameter  of  shafting  pulley  necessary  to 
drive  a  loom  carrying  a  pulley  of  known  diameter,  at  a  given 
speed,  the  speed  of  the  shafting  being  also  known,  the  pro- 
duct of  the  two  former  factors  is  divided  by  the  latter.  For 
example : — 
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Speed  of  loom,  110  turns ;  diameter  of  loom  pulley,  14 
inches ;  speed  of  shafting,  140  turns. 
110  X  14  =  1540     140  =  11  inches  (diameter  of  shafting 

pulley). 

Speed  of  Shafting, 
To  determine  the  number  of  turns  to  be  made  by  a  shaft- 
ing, the  diameter  of  the  driving  pulley  is  multiplied  by  its 
own  speed  (or  by  that  of  the  engine  when  the  latter  is  the 
direct  motor)  and  divided  by  the  pulley  that  is  to  be  driven. 
Thus 

Driving  pulley,  136  inches  x  50  turns  =  6800  48  inches 
(driven  pulley)  =  141*7  (142)  turns  as  the  speed  of  the 
shafting. 

Calculating  Pulley  for  Driving  the  Shafting, 
If  it  be  desired  to  find  out  the  size  of  pulley  required  for  a 
given  speed  of  shafting,  the  driving  pulley  is  multiplied  by  its 
own  speed — or  if  the  driving  be  from  the  engine,  by  the 
speed  of  the  motor  itself — and  the  product  divided  by  the 
desired  shafting  speed. 
Example : — 

Driving  pulley  100  inches  x  60  turns 

=  6000     120  (desired  speed) 
=  50  inches,  diameter  of  driven  pulley. 
In  buckskin  crank-looms,  the  speed  ratio  is  generally  1:3^ 
so  that  for  each  turn  of  the  loom  the  pulley  makes  three 
revolutions.    This  has,  consequently,  to  be  borne  in  mind 
in  determining  the  size  of  the  shafting  pulleys,  and  it  is 
therefore  best  to  multiply  the  pulley  diameter  by  3. 
Example : — 

Speed  desired  (turns)  60  x  18  inches  (driving  pulley) 
=  1080     150  (turns  of  the  shafting) 
=  7*2  inches  x  3  =  21*6  inches, 
the  diameter  of  the  pulley. 
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Methods  of  Wokking  Various  Change  Cards. 

It  will  be  of  considerable  advantage,  in  view  of  the  various 
drop-box  combinations,  to  become  more  closely  acquainted 
with  the  method  of  working  the  change  cards.  By  observing 
the  subjoined  tables  it  will  be  easy  to  arrange  these  cards  in 
any  desired  combination.  The  squares  ^  represent  holes 
in  the  cards.  In  the  case  of  heavy  looms  (mostly  cloth  and 
buckskin  looms)  |  indicates  a  peg  and  □  a  hole ;  and 
it  should  be  noted  that  in  all  cases  the  terms  "right"  and 

left"  must  be  considered  as  applying  to  the  ascending  side 
of  the  cards. 

Hacking  Drop-box  Change  (Bight-handed). 
Here  the  cards  are  intended  for  two  holes  : — 

A  blank  on  the  left  raises  or  lowers  1  box. 

,,  right  2  boxes, 

each  side    ,,  3 
One  hole  on  each  side  leaves  the  boxes  at  rest. 

Accordingly  the  complete  set  of  changes  is  as  follows : — 

L.  E. 


From  1  to  2  Box 

1  ■ 

1  , 

,  3 

■  1 

1  , 

.  4 

1  1 

2  , 

,  1 

1  ■ 

2  , 

,  3 

M    2  , 

,  4 

■  1 

3  , 

,  1 

■  1 

3  . 

,  2 

3  , 

,  4 

1  ■ 

n     4  , 

,  1 

4  , 

,  2 

■  I 

M    4  , 

,  3 

1  ■ 
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The  Hohlbawn  Change  {Left-handed). 
The  arrangement  corresponds   exactly  to  the  Hacking 
change. 

The  Honegger  Change  {Bight-handed). 
Here  the  cards  are  arranged  for  four  holes,  and  must  be 
understood  as  from  right  to  left. 

Hole  No.  1  lifts  1  box. 

2  lowers  1  box. 

3  lifts  2  boxes. 

4  lowers  2  boxes. 

1  and  3  lift  3  boxes, 

2  and  4  lower  3  boxes. 
A  blank  leaves  the  boxes  at  rest. 

The  complete  series  is  shown  below  : — 


w 

O 
1^ 


4. 

3. 

2. 

1. 

1.  2. 

3. 

4. 

■  1 

From  1  to  2  Box 

-  \m\  1 

■ 

M  1 

3 

■ 

■ 

■  1 

1 

4 

■I 

■ 

■ 

2 

1 

1  II 

■ 

■ 

2 

-.3  „ 

■ 

2 

4  „ 

■ 

3 

1 

i 

■ 

■  1 

3 

2 

■I 

■  1 

„  3 

4 

■ 

■ 

4 

1 

1  ■ 

■ 

■ 

4 

2 

■ 

4 

3 

1  ■ 

The  Hofmann  Change  {Bight-handed), 
The  cards  are  arranged  for  four  holes,  which  must  be  read 
from  right  to  left. 

Hole  No.  1  gives  box  No. 
2 

n  3 

4 


1. 
2. 
3. 
4. 


A  blank  card  gives  no  change. 
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The  complete  set  is  shown  in  the  following  table  :- 


O 


A 

4. 

o 
o. 

1. 

1. 

o 

o 
o. 

A 

4. 

■ 

From  1  to  2  Box 

■ 

wm 

m 

1  3 

■ 

■ 

1     4  „ 

■ 

■ 

2  „  1  „ 

■ 

■ 

n    2  3 

■ 

■ 

M    2     4  ,, 

■ 

■ 

„    3  „  1 

■ 

■ 
■ 

■ 

■ 

.,  a  ,,  4  ,. 

■ 

■ 

.,    4„1  „ 

■ 

.,    4  „  2  „ 

■ 

■ 

„    4  „  3  „ 

o 
o 

o> 

o 

«• 


In  this  system  the  preparation  of  the  cards  is  very  simple,, 
since  the  box  number  always  corresponds  with  that  of  the 
hole. 

The  Simple  Bevolving  Box  {Bight-handed), 

The  change  cards  are  arranged  for  two  holes. 

A  hole  on  the  left  turns  the  revolver  to  the  left. 

right       „  „  right. 

A  blank  leaves  the  boxes  unchanged. 

The  Eccentric  Bevolving  Box  {Bight-hand  Driver). 

In  this  case  the  cards  are  for  five  holes,  read  from  left  to 
right. 

Hole  No.  1  turns  the  revolver  to  the  left. 

2  „  ,,  right. 

3  ,,  by  2  boxes. 

4  by  3  boxes. 
,,       5  by  1  box. 

A  blank  leaves  the  boxes  unchanged. 

The  complete  set  is  shown  below  : — 
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1.   2.   3.   4.  5. 


1  Box  to  left 

■1  1 

la 

3     „  „ 

m  1 

m 

1    , ,  right 

III 

\m 

'   "                           1   iBlHl  1 

3  „ 

■1 

The  Hartmann  Box  Motion  {Bight-handed), 
(Sevenfold  Change.) 


The  change  cards  are  arranged  for  four  pegs  or  four  holes ; 
to  be  read  from  left  to  right. 

No.  1  hole  lifts,  No.  1  peg  lowers,  2  boxes  to  the  left. 
„   2  „        2  „       2      „  right. 

„   3  ,,        3     ■  1  box  to  the  left. 

,,4  „        4  „       1        „  right. 

To  leave  a  box  at  rest,  the  last  card  is  repeated  in  duplicate. 

The  subjoined  table  gives  the  complete  set  of  changes  : — 
LEFT.  1.   2.  3.   4.  RIGHT. 
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The  Schoenherr  (Positive)  Box  Motion  (Left-handed). 
(Sevenfold  Change.) 
Here  also  the  cards  are  for  four  pegs  or  four  holes,  to  be 
read  from  left  to  right. 

No.  1  peg  lifts,  No.  1  hole  lowers,  1  box  to  the  left. 
,,2  ,,  2       ,,  2  boxes  ,, 

,,3  ,,  3       ,,  2  boxes  to  the  right. 

,,4  ,,  4  1  box  ,, 

A  duplicate  of  the  preceding  card  is  employed  to  keep  any  box  un- 
changed. 

The  enth^e  series  of  changes  is  shown  below  : — 


Liihr  1. 

1. 

2. 

3. 

4. 

±li(jr±ii. 

1  Box 

1  Box 

1    > » 

if 

1  o 
•  z 

1 

3 

1  „ 

■■ 

1                 4  " 

2 

1  „ 

'     I:  ! 

m 

2 

3  „ 

4  „ 

3  1 

1 

■1  1 

1 

■1 

2  „ 

3  1 

s 

■I 

3 

3  1 

■1 

mm 

4 

r^.  1 

m 

■I 

1 

2 

|l 

m 

m 

■1  1 

3 

4    „  II 

m 

m 

mm 

4 

The  Schoenherr  (Positive)  Box  Motion  (Left-handed), 
(Ninefold  Change.) 
The  cards  are  arranged  for  the  accommodation  of  six  pegs 
or  six  holes,  and  are  to  be  read  from  left  to  right. 
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No.  1  peg  lifts,  No.  1  hole  lowers,  1  box  to  the  left. 

2  ,,  2  2  boxes  ,, 

3  „  3  „         1  box 

4  4  1   ,,   to  the  right. 

5  5  ,,         2  boxes 

6  „             6  ,,         1  box  „ 
A  repeat  card  maintains  box  in  position. 

The  complete  set  of  changes  is  as  follows  : — 


LEFT. 

1. 

2. 

3. 

4. 

5.  6. 

RIGHT. 

1  Box 

1  Box 

1    „  1 

1  PI 

1        ^  " 

1  1 

1  1  P 

1             3  ,, 

1    „  1 

1  mm  1 

1  1 

1  PPPi  ' 

2 

P 

I    1    1    1    I  1 

2  „ 

P 

1  PI 

1             ^  " 

2 

 P 

1  1  P 

1             3  ,, 

2 

 P 

1  PPi  1     ' " 

2 

 P 

1  PPPI  5 

3  1 

■1  1  1 

1             ^  " 

3  1 

3  1 

■1 1  P 

1             3  ,, 

3  1 

1             *  " 

3  1 

■TIP* 

■1  5 

m 

■I  1  1 

1                         ^  " 

4  || 

1  2 

4 

P 

■1  1  ■ 

1  3 

4 

{■ 

■1  ■■ 

1              ^  " 

4 

■ 

■1  ■■ 

■1  ' 

5  H 

■■I  1 

1              1  " 

5 

n 

■■■I 

I  2 

5 

IB 

■HI  P 

1  3 

H 

PBPP 

1              ^  " 

5 

■■■■■■ 
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The  Schoenherr  (Positive)  Box  Motioji  {Left-handed), 
(Elevenfold  Change.) 
Cards  arranged  for  six  pegs  or  holes,  read  from  left  to 
right. 

No.  1  peg  lifts,  No.  1  hole  lowers,  1  box  to  the  left. 
2       „  2        „         2  boxes  „ 


1  box  to  the  right. 

2  boxes  ,, 
2  „ 


A  repeat  card  is  used  to  retain  a  box  in  position. 
The  full  details  are  shown  below : — 

LEFT.  1.  2.  3.   4.   5.  6.  RIGHT. 


Box 


1  Box 


Continued  on  p.  85. 
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LEFT. 


(Continued  from  p.  84.) 
1.  2.  3.   4.  5.  6. 


RIGHT. 


4  Box 


4  Box 


III 


The  Grossenham  (Positive)  Box  Motion  {Left-handed). 
(Sevenfold  Change.) 

Cards  arranged  for  four  pegs  or  four  holes,  and  read  from 
left  to  right. 

No.  1  hole  lifts,  No.  1  peg  lowers,  1  box  to  the  left. 
,,   2  peg  2  hole     ,,     2  boxes 

„   3  hole    ,,  3  peg      ,,     1  box  to  the  right. 

,,   4  peg     ,,  4  hole  2  boxes 

Repeat  cards  are  used  to  retain  the  boxes  in  position. 


The  complete  series  is  shown  below  :- 
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1 

X. 

2. 

O,  tt. 

KIGHT. 

1  Box 

■ 

■ 

1  Box 

1 

■ 

2 

1 

■ 

mm 

3 

1  >. 

■ 

!■ 

4 

2 

mm 

m 

1 

2 

2 

2 

■IB 

3 

2 

■ 

4  )) 

3 

■ 

■ 

■1 

1  M 

■ 

■ 

2 

3 

■ 

■ 

mm 

1  3 

■ 

1  ■ 

4 

A 

■ 

1  T 

4  „ 

■ 

1  1 

1                 2  „ 

4 

■ 

1  3 

4 

m 

m 

4 

T/z^e  Grossenhain  {Positive)  Box  Motion  (Left-handed). 

(Ninefold  Change.) 

The  cards  are  arranged  for  six  pegs  or  six  holes,  and  read 
from  left  to  right. 

No.  1  peg  lifts,  No.  1  hole  lowers,  1  box  to  the  left. 


2  hole 

2  peg 

,     2  boxes  „ 

3  peg 

3  hole 

,     1  box  ,, 

4  hole  , 

4  peg 

,     1  box  to  the  right. 

5  peg 

,       5  hole 

,     2  boxes 

6  hole  , 

6  peg 

,     1  box 

To  retain  boxes  in  position,  repeat  cards  are  used. 


The  complete  series  is  given  below : — 
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LEFT. 

1.  2. 

3.  i. 

5. 

6. 

RIGHT. 

1  Box 

1  1 

■1 

1  Box 

1  1 

■ 

■ 

2 

•1m         I  IH  I  I  I  I        ^  " 

1 

!■ 

4  „ 

1  M 

■ 

!■ 

■ 

5  „ 

2 

■ 

■ 

1  ,, 

2 

■ 

■ 

■ 

■ 

2 

2  „ 

■ 

■1 

3 

2 

H 

■■ 

4  „ 

2 

!■ 

■■ 

■ 

5  ,, 

3 

i 

1 

■ 

1 

3 

1 

1 

■ 

■ 

2  „ 

3 

1 

1 

3  ,, 

3  „ 

1 

■ 

4 

3 

1 

IB 

■ 

5 

4  „ 

■1 

1 

■ 

1  " 

4 

■1 

1 

■ 

m 

2  „ 

4 

■1 

3 

4 

■1 

!■ 

4 

4 

Pl 

!■ 

m 

5 

5  „ 

■1 

m 

■ 

1 

5 

■1 

m 

■ 

m 

5  „ 

m 

m 

3 

5 

m 

mm 

4 

5 

m 

mm 

■ 

5 

The  Grossenliain  {Positive)  Box  Motion  {Left-handed). 

(Elevenfold  Change.) 

Cards  arranged  for  six  pegs  or  six  holes,  and  read  from 
left  to  right. 
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1  V»ov  f",n  f.Vi  p  1  pf ti 

,,   2  hole  , 

2  Deg 

3  boxes 

„   3  peg 

3  hole 

1  box 

n   4  peg 

,       4  hole 

1  box  to  the  right. 

5  hole  , 

5  peg 

3  boxes  ,, 

„   6  peg 

6  hole  „ 

1  box  ,, 

Bepeat  cards  are  used  to  retain  boxes  in  position. 


Complete  series  of  changes  : — 


LEFT. 

1. 

2. 

3. 

4.  5. 

6. 

RIGHT. 

1  Box 

1  Box 

■I             3  „ 

■I     1  1 

1                         ^  " 

5  „ 

6  „ 

2 

■PI 

1  „ 

2 

2 

2  „ 

3 

2  „ 

1  1 

4  „ 

2 

5  „ 

2 

6 

3 

1 

3 

2  „ 

3 

■f 

3  „ 

3  „ 

4 

3  „ 

5 

3 

6  „ 

4  „ 

1 

4 

1  1  mm 

2 

4 

mmm 

3  „ 

(Continued  on  p.  89.) 
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(Continued  from  p.  88.) 


LEFT. 

1. 

2. 

3.  4.  5. 

6. 

RIGHT. 

4  Box. 

4  Box. 

4 

1  in 

5  „ 

4  „ 

1  IBI 

■ 

6 

5  „ 

■ 

1  1  ■ 

1 

5  „ 

■ 

1  laiBi 

2 

5 

■ 

1  ■■ 

■ 

3  „ 

5 

■ 

4 

5 

■ 

1  n 

5  „ 

5  „ 

■ 

1  H 

■ 

6  „ 

6  „ 

■ 

■  ■ 

1  „ 

6  M 

■1 

■■■ 

2  „ 

6  „ 

a 

mmm 

■ 

3  „ 

6 

■ 

■1  1 

4 

6  ., 

■ 

■■I 

5  „ 

6  „ 

■ 

■■I 

m 

6  „ 

The  Gillcher  {Positive)  Box  Motion  {Left-handed). 

(Sevenfold  Change.) 

Cards  arranged  for  four  pegs  or  four  holes,  and  read  from 
left  to  right. 

No.  1  peg  lifts,  No.  1  hole  lowers,  1  box  to  the  right. 
2       ,,  2        ,,  2  boxes 

„    3       „  3        „  1  box  to  the  left. 

,,    4  4        ,,  2  boxes  ,, 

Repeat  cards  are  used  to  keep  boxes  at  a  standstill. 

Complete  set  of  changes  : — 
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LEFT. 

1. 

2. 

3. 

4. 

EIGHT. 

1  Box 

±  X>OX 

m 

9 

1      n  1 

■ 

Q 

O  5j 

■ 

■ 

A 

2  1 

■ 

i  ,5 

■ 

o 

2  1 

■■ 

o 

o     , , 

3    „  III 

Jl 

■  1 

m 

2 

3  „ 

■ 

Q 

^      » 1 

3  „ 

/I 

^      1 1 

4 

m 

m 

1 

■ 

m 

■ 

2 

1  mmm 

3  „ 

4 

■■■IB 

The  Gillcher  (Positive)  Box  Motion  (Left-handed), 

(Ninefold  Change.) 

Cards  arranged  for  six  pegs  or  six  holes,  and  read  from  left 
to  right. 

No.  1  hole  lifts,  No.  1  peg  lowers,  1  box  to  the  right. 
2  peg       ,,        2  hole    ,,      2  boxes  ,, 
,,    3  peg       ,,        3  hole    „      2    ,,  ,, 
,,    4  hole  4  peg     ,,      1  box  to  the  left. 

„    5  peg  5  hole    „      2  boxes  „ 

„    6  peg       „        6  hole    ,,      2    „  ,, 

Eepeat  cards  are  used  to  keep  boxes  at  a  standstill. 


Complete  set  of  changes  : — 
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LEFT. 

1. 

2. 

3. 

4.  5. 

6. 

RIGHT. 

1  Box 

■ 

B 

1              1  Box 

1  „ 

Bl 

1 

2  „ 

1 

■ 

■ 

Bl 

1 

3 

1  „ 

■ 

Bl 

4  „ 

1 

9 

■ 

Bl 

5 

2  „ 

■ 

1  „ 

2  „ 

2  „ 

2 

■ 

■ 

3  „ 

2 

B 

4  „ 

III       5  " 

3  „ 

■ 

Bl 

IB 

- 

1  „ 

3 

■ 

IB 

2  „ 

•3  „ 

■ 

B 

B 

IB 

3  „ 

3    „  1 

B 

B 

IB 

3    „  1 

Bl 

IB 

5  „ 

4  „ 

■ 

IB 

1 

4    „  III 

IB 

2  „ 

4 

■ 

fl 

IB 

3  „ 

4  „ 

B 

IB 

4  „ 

4  „ 

■ 

B 

IB 

5  „ 

■ 

II 

IIB 

1 

5  „ 

II 

IIB 

2  ,, 

5 

■ 

B 

1 

IB 

3 

B 

1 

IB 

4  „ 

5  „ 

mm 

BB 

5 

The  Gillcher  (Positive)  Box  Motion  (Left-handed), 

(Elevenfold  Change.) 

Cards  arranged  for  six  pegs  or  six  holes,  and  read  from 
left  to  right. 
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No.  1  hole  lifts,  No.  1  peg  lowers,  1  box  to  the  right. 


2  peg 

3  peg 

4  hole 

5  peg 

6  peg 


2  hole 

3  hole 

4  peg 

5  hole 

6  hole 


3  boxes 

1  box  to  the  left. 
1 

3  boxes  ,, 


Repeat  cards  are  used  to  keep  boxes  at  a  standstill. 


Complete  set  of  changes  : — 


LEFT. 

1. 

2. 

3. 

4. 

5. 

6. 

RIGHT. 

1  Box 

■ 

■I 

1  Box 

■ 

1              2  „ 

' »      1  H  m 

3 

1  »        IBI  HSI 

1              ^  " 

■ 

■ 

1  5 

1  IB 

■HI 

1              6  „ 

1              ^  " 

2                     1     1     1     1  1 

1              ^  " 

a 

1  3 

2  „ 

■ 

■ 

1              ^  " 

2  „ 

1  H  1 

1  5 

' »      1  lani  1 

1  6 

■ 

■ 

1  1 

■ 

1              ^  " 

3  „ 

■ 

■ 

1             3  „ 

3  „ 

■ 

■ 

■ 

1  4 

3  „ 

■ 

■ 

1             5  „ 

3  „ 

■ 

■ 

■ 

1              6  „ 

4 

■ 

■ 

■ 

1  „ 

4 

■ 

■ 

4  „ 

■ 

B 

(Continued  on  p.  93.) 
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LEFT. 

1. 

2. 

3.  4. 

5. 

6. 

BIGHT. 

4  Box 

■ 

TO 

■ 

4  Box 

4 

■■ 

■ 

5  „ 

4 

■ 

■■ 

■ 

6  „ 

5  „ 

■ 

1 

■ 

1  „ 

5 

1 

■ 

2  „ 

5  „ 

■ 

1 

■ 

3  „ 

5 

■ 

■1 

■ 

4 

5 

■1 

■ 

5  „ 

5  „ 

■ 

■1 

■ 

6  „ 

6 

■ 

■ 

■ 

1  „ 

6  „ 

■ 

■ 

2  ,, 

6 

■ 

■ 

■ 

3  „ 

6  „ 

■ 

■1 

IB 

■ 

4  „ 

6  „ 

■1 

!■ 

5  „ 

a  „      1  mm\  mm\ 

The  Otto  Milller  Change  Motion  (Left-handed), 

(Sevenfold  Change.) 

Cards  arranged  for  four  pegs  or  four  holes,  and  read  from 
left  to  right. 

No.  1  hole  lifts,  No.  1  peg  lowers,  2  boxes  to  the  left. 
„    2    „     „  2   „      „  Ibox 

,,    3  peg  3  hole  2  boxes  to  the  right. 

„    4    „      „  3    „     „       1  box 

Repeat  cards  are  used  to  keep  boxes  at  a  standstill. 


Complete  set  of  changes  : — 
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LEFT.  1.  2.  3.   4.  RIGHT. 


SECTION  III. 


Introduction. 

In  view  of  the  necessity  for  abundant  technical  knowledge 
exacted  by  the  comprehensive  industry  of  weaving,  it  is  of 
considerable  advantage  to  have  the  most  important  explana- 
tory matters  in  a  handbook  arranged  together.  This 
requirement  is  particularly  emphatic  in  cases  where  the 
business  is  not  of  large  extent,  and  the  functions  of  manager, 
overlooker,  designer,  and  even  manipulator,  are  combined  in 
the  one  individual. 

A  thorough  acquaintance  with  matters  relating  to  yarns  is 
of  everyday  importance  in  this  business ;  consequently,  a 
summary  is  given  in  the  following  pages  of  the  various 
yarns  and  methods  of  numbering  them  met  with  in  com- 
merce. This  will  afford  the  reader  an  opportunity  of  assimi- 
lating the  points  worth  knowing  in  this  connection. 

General  Eemarks  on  the  Numbering,  Eeeling  and 
Packing  of  Yarn. 

In  all  classes  of  yarns  that  are  formed  into  a  thread  by 
spinning,  the  number"  is  equal  to  the  number  of  units  of 
length  contained  in  a  given  weight  of  the  product. 

The  length  of  yarn  required  to  produce  the  definite  weight 
on  which  the  numbering  is  based  is  called  a  ''hank" 
(Strahn,  Zahle,  Schneller,  Stiick,  or  Strang),  or  in  the  case 
of  flax  or  jute  yarn,  a  "lay"  or  ''lea"  (Gebind).  For 
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example,  if  a  hank  of  840  yards  ( =  768  metres)  weighs  1 
lb.  (453-5  grams),  the  yarn  is  a  No.  1  yarn ;  on  the  other 
hand,  if  10  hanks  of  840  yards  apiece  (8400  yards,  or  7680 
metres)  weigh  1  lb.,  the  yarn  is  No.  10. 

In  doubled  yarn  (twist)  only  one-half  as  many  hanks — 
and  in  three-ply  twist  only  one-third  as  many — are  contained 
in  the  weight  as  the  yarn  number  would  imply;  e,g,,  No. 
40  doubled  yarn  contains  20  hanks.  No.  40  three-ply  only 
13J  hanks. 

Various  systems  of  numbering  yarn  are  in  current  use, 
based  on  different  lengths  and  weights.  In  all  of  them, 
however,  the  fundamental  rule,  the  finer  the  yarn  the  higher 
the  number,  prevails. 

Yarn  is  packed  for  transit  in  bundles"  (Blindeln),  ex- 
cept in  the  linen  branch,  where  they  are  known  as  ''packs" 
(Schock) ;  and  whereas  in  all  other  yarns  the  weight  of  the 
bundle  remains  constant  though  the  length  of  the  constitu- 
ent yarn  varies  with  the  No.,  the  length  of  a  pack  of  linen 
yarn  is  invariable,  whilst  the  weight  alters  according  to 
the  thickness  of  the  yarn,  and  is  lighter  as  the  yarn  No. 
ascends. 

As  a  rule,  in  the  medium  Nos,  of  bundled  yarns,  the 
number  of  skeins  per  bundle  corresponds  to  the  yarn  No. 
In  very  fine,  or  extra  coarse  yarns,  this  rule  does  not  apply ; 
and,  moreover,  there  is  no  uniformity  as  to  the  No.  of  yarn 
at  which  this  deviation  begins. 

Doubled  yarns  contain  only  half  as  many  hanks  per  skein 
as  the  corresponding  single  yarns ;  and  there  are  also  cases 
where  the  number  of  half  hanks  in  the  skein  is  double  the 
usual  quantity. 

The  majority  of  the  current  systems  of  numbering  yarn 
are  given  in  detail  in  the  following  pages : — 
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1.  Cotton  Yarns  {English  System). 
(a)  Ordinary  Yarns. 
The  yam  No.  is  identical  with  the  number  of  hanks  going 
to  the  lb. 

1  single  bundle  =  I  as  many  skeins  as  the  yarn  No.  =  5  lb.  (2*267  kilos). 
1  double  =asmany  ,,  ,,        =10,,    (4-535    ,,  ). 

1  skein  =  10  hanks  ==70  leas -5600  turns  =  8400  yds.  =7680  metres. 
1  hank  =  7   „    =  560    „    =  840    „   =  768 
1  lea  =    80     „    =  120    „  =  110 
1  turn  =      1^-  „  =  1-37 

(6)  Lustred  Yarn  (Eisengarn). 
The  yarn  No.  =  2-8  times  the  number  of  hanks  going  to 
the  lb. 

1  bundle  =  2-8  as  many  skeins  as  the  yarn  No.  =  10  lb. 
1  skein  =  28  hanks  =  56  leas  =  5600  turns  =  8400  yds.  =  7680  metres. 
1  hank  =  2   „  =  200    „     =  300    „   =  274 
1  lea  =  100    ,,     =  150    „   =  137 
1  turn  =      li  „   =  1-37 

(c)  Glazed  Threads  (Glanzgarn). 

The  yarn  No.  =  twice  the  number  of  hanks  going  to  the  lb. 

1  bundle  =  twice  as  many  skeins  as  the  yarn  No.  =10  lb. 
1  skein  =  20  hanks  =  40  leas  =  5600  turns  =  8400  yds.  =  7680  metres. 
1  hank  =  2   „   =  280    ,,     =  420    „  =  384 
1  lea  =  140    „     =  140    „  =  192 

1  turn  =      H  „  =  1*37  „ 

2.  Flax  Yarns  {Linen  Yarn^  Toio  Yarn), 
(a)  English  System. 
England. 

Yarn  No.  =  number  of  leas  going  to  the  lb. 

pack. 
1 


b'dles. 

hasps. 

hanks. 

leas. 

threads. 

yds. 

metres. 

10  = 

50 

=  200  = 

2400  = 

288000  = 

720000  = 

658362 

1  = 

5 

=    20  = 

240  = 

28800  = 

72000  = 

65836 

1 

=      4  = 

48  = 

5760  = 

14400  = 

13167 

1  = 

12  = 

1440  = 

3600  = 

3293 

1  = 

120  = 

300  = 

274 

1  = 

2i  = 

2-285 
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Ireland. 


Yarn  No.  =  number  of  leas  going  to  the  lb. 


pack. 

b'dles. 

hasps. 

hanks. 

leas. 

threads. 

yds. 

metres. 

1  = 

12  = 

60 

=  240  = 

2400  = 

288000  := 

720000  = 

658362 

1  = 

5 

=    20  z= 

200  = 

24000  = 

60000  = 

54863 

1 

=      4  = 

40  = 

4800  = 

12000  = 

10973 

1  - 

10  r= 

1  = 

1200 
120  = 
1  = 

3000  = 
300  = 

^= 

2743 
274 
2-285 

{h)  Austrian  System. 
Yarn  No.  =  number  of  hanks  per  10  lb.  (4*535  kilos). 


Sis 


SO 


c3  O 
So 


12  =  60  =  240  =  7200  =  288000  =  864000  =  744288  =  671810 
1  =    5  =    20  =    600  =    24000  =  720000  ^    62024  =  55984 


1  = 


1  = 


120  = 
30  = 
1  = 


4800  = 
1200  = 
40  = 
1  = 


14400  =^ 
3600  = 
120  = 
3  = 


12405  =  11197 

3101  =  2799 

103  J  =  93A 

21=  2-33 


3.  Hemp  Yarn. 
(Same  as  Flax  Yarn.) 


4.  Jtite  Yarn. 
English  System, 
(a)  The  yarn  No.  =  the  number  of  leas  to  the  lb. 


b'dle. 

reels,  hanks. 

leas. 

threads. 

yards. 

metres. 

1  = 

2    =  40  = 

200 

=  24000  = 

60000  = 

54862 

1    =  20 

100 

=  12000  = 

30000  = 

27431 

1  = 

5 

=      600  = 

1500  = 

1372 

1 

120  = 

300  = 

274 

1  =         2i=  2-285; 
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lb. 


(b)  The  yarn  No.  =  twice  the  number  of  leas  going  to  a 


b'dle. 

reels,  hanks. 

leas. 

threads. 

yards. 

metres. 

1  = 

4    =  80  = 

400 

=  24000  = 

60000  = 

54862 

1    =  20  = 

100 

=    6000  = 

15000  = 

13715 

1  = 

5 

=      300  = 

750  = 

686 

1 

60  = 

150  = 

137 

1  = 

21^ 

2-2 

(c)  Yarn  No.  =  four  times  the  number  of  leas  going  to  a 


lb. 

b'dle.     reels,  hanks. 
1    =    8    =160  = 
1    =  20  = 
1  = 


(d)  Yarn  No. 
alb. 


leas.  threads. 
800  -  24000  = 
100  =    3000  = 
5  =      150  = 
1  =       30  = 
1  = 


yards. 
60000  = 
7500  = 
375  = 
75  = 
2i  = 


metres. 
54862 
6858 
343 
68-5 
2-285^ 


eight  times  the  number  of  leas  going  to 


b'dle.     reels,  hanks,  leas. 

1    =  16    =320  =1600  = 

1    z:z  20  =   100  - 

1  =      5  = 

1  = 


threads.  yards. 
24000  =  60000  - 
1500  =    3750  = 
75  =      187-5  = 
15  =       37-5  = 
1  =         21  = 


metres. 
54862 
3429 
171-5 
34-25 
2-285 


No.  1. 


5.  China  Grass  or  Eamie  Yarns. 
International  Metric  System. 
(Same  as  for  Soft  Combed  Yarns.) 

6.  Hard  Combed  Yarns  {Weft,  Mohair,  Alpaca,  Cheviot), 

English  System. 

Yarn  No.  =  number  of  hanks  to  a  lb. 

1  bundle  =  (Yarn  No. 
skein.  hanks. 
1     =     5  = 
1  = 


X  2)  skeins  =  10  lb. 
leas.       turns.       yards.  metres. 
35    =  2800  =  2800  =  2560 
7    =    560  =    560  = 


1  = 


80  = 
1  = 


80  = 
1  = 


512 
73 
0-914 


{a)  Short 
Reel,  1  yd. 
turns. 
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1  bundle  =  (Yarn  No.  x  2)  skeins  =  10  lb. 

skein,     hanks.      leas.       turns.         yards.  metres. 

1    =    5    =    35  =  18661  =  2800  =  2560       (6)  Medium 

1    =      7  =    373i  =    560  =    512      .Reel,  U  yd. 

1  =      53|  =      80  =      73  turns. 

1  =       li  =  1-37^ 

1  bundle  =  (Yarn  No.  x  2)  skeins  =  10  lb. 

skein,     hanks.      leas.        turns.      yards.  metres.  | 

1    =    5    =    35    =  1400  =  2800  =  2560       I  (g)  Long 

1    =      7    =    280  =    560  =  512       iReel,  2 

1           40  =      80  =  73        yd.  turns. 

1           2  =  1-828) 

7.  Soft  Combed  Yarns, 
International  Metric  System, 

Yarn  No.  =  the  number  of  hanks  going  to  1  kilo.  (2-2  lb). 
1  bundle  =  as  many  skeins  as  are  expressed  by  the  yarn  No.  =  5  kilos. 

(11  lb.) 

1  skein  =  5  hanks  =  50  leas  =  3650  turns  =  5000  metres  =5465  yards. 

1     „     =10   „   =  730    „    =1000      „  =1093  „ 

1   „         73     „    =  100      „  =  109i  „ 

1    „    =      1-37  „  =      H  „ 

8.  Carded  Woollen  Yarn, 
(a)  International  Metric  System. 
(Same  as  Soft  Combed  Yarns.) 

(6)  Old  Austrian  System, 

Yarn  No.  =  number  of  hasps  to  the  Viennese  lb.  =  560 
grams      1*23  lb. 

1  bundle  =  (Yarn  No.  x  10)  hasps  =  10  Viennese  lb.  =  5*6  kilos.  = 

12-32  lb. 

hasp.      hanks.      leas.        turns.     Vienna  ells.        metres.  yards. 
1    =    4    =    20    =    880    =    1760    =    1369       =  1496-3 
1    =      5    =    220    =      440    =      342       =  374 
1    =      44    =       88    =       684     =  74-8 
1    =         2    =         1-56  =  1-7 
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(c)  German  (so-called    Prussian'')  System,  also  used  in  Austria. 
Yarn  No.  =  number  of  hasps  going  to  the  Customs  lb. 


l7iCiW  Viux\(\\  —  500  f 

I  ZJUli   J-  LyXLlKX}               tJ\J\J  c 

yvj^ixiGi  —   1  '1  In 

iiClillo     —     J-   JL  IL/. 

1  bundle  =  (Yarn  No.  x 

10)  hasps  =  10  Zollpfd. 

—  5  kilos. 

=  11  lb. 

hasp.     hanks  (Zahl).  leas. 

turns.      Berlin  ells. 

metres. 

yards. 

1      -  4-20 

=     880    -     2200  - 

1467 

1603^ 

1-5 

-    220    -      550  - 

367 

401 

1 

-      44    -      110  - 

73i  - 

80-2 

■  1    -         21  - 

1-67  = 

1-82 

Example. — When  550  Berlin  ells  (i.e.,  367  m.  or  401  yds.)  go  to  the 
Zoll  Pfd.  the  yarn  is  No.  \. 

When  1100  Berlin  ells  (i.e.,  734  m.  or  802  yds.)  go  to  the  Zoll  Pfd. 
the  yarn  is  No.  \. 

When  2200  Berlin  ells  (i.e.,  1468  m.  or  16034  yds.)  go  to  the  Zoll 
Pfd.  the  yarn  is  No.  1. 

(d)  Old  Saxon  Method  of  Making-uiy. 

Yarn  No.  =  number  of  hanks  going  to  1  BerHn  trade 
lb.  (Berliner  Handelspfund)  =^  467*7  grams  =  1*03  lb.,  or 
to  1  Zoll  Pfund  =  500  grams  =  1*1  lb. 

1  bundle  —  (Yarn  No.  x  10)  skeins  per  10  Handelspfund  (10*3  lb.)  or 


10  Zoll  Pfund  (11  lb.) 


skein. 

hanks. 

leas. 

turns. 

Leipzig  ells. 

metres. 

yards. 

1  - 

10  = 

50 

-  4000 

=     8000  - 

4520 

-  4940 

1  - 

5 

=  400 

-      800  - 

452 

=  494 

1 

80 

-      160  - 

90-4 

-  98-8 

1 

=         2  = 

1-13 

1-23 

(e)  Also  as  in  Vicuna  Yarn. 

N.B. — Carded  Yarn  is  always  understood  as  being  in  the 
grease/'  and  will  give  a  loss  of  from  13  to  15      of  fat. 

9.  Vicuna  Yarn, 

Old  Saxon  Method  of  Making-up,  hut  Adjusted  to  English  Measure  by 
Commercial  Usage. 

Yarn  No.  =  number  of  hanks  going  to  the  Berlin  Han- 
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delspfund"  =  467-7  grams  (1-03  lb.);  or  to  the  ZoW 
Pfund"  =  500  grams  (I'l  lb.) 

1  bundle  =  (Yarn  No.  x  10)  skeins  =  10  Handelspfund  (10*3  lb.)  or  = 
10  "Zoll  Pfund"  (11  lb.) 
skein.      hanks.       leas.         turns.  yards.     Leipzig  ells.  metres. 

1    =    10  40    =    3200    =    4800    =    7800        =  4400 

1    ^      4    =      320    =      480    =     780        -  440 
1    =r       80    ^      120    =     195        =  110 

1    =         U  2-4375=  1-37 

10.  Chappe  Silk  Yarn  {Floret  Silk,  Sjmn  Silky  Bourette), 
International  Metric  System. 
(Same  as  Combed  Yarn.) 

11.  Shoddy  Yarn, 
(a)  Old  Briinn  System. 
Yarn  No.  =  nmnber  of  hanks  going  to  the  Viennese  lb.  ( = 
560  grams  or  1*23  lb.). 

1  pack  =  (Yarn  No.  x  10)  hanks -10  Viennese  lb.  =  5*6  kilos.  =  12*3  lb. 
hank.       leas.  turns.  Viennese  ells.        metres.  yards. 

1=4=       880       =       1760       =    1369  =  1496^ 

i    =      1    =       220       =         440       =      342  374 
1        =  2       =         1-55      =  1-7 

(h)  New  Metric  System. 
Yarn  No.  =  number  of  hanks  per  kilo.  (2*2  lb.). 

1  pack  =  (Yarn  No.  x  5)  hanks  =  5  kilos.  (11  lb.) 

1  hank  =  2  leas  =  670  turns  =  1000*5  metres  =  1093^  yards. 
1     „     =  1   „    =  335     „     =    502-5     „      -    546^  „ 
1     „     =       1-5      „      =       If  n 
(c)  Old  Viennese  Systejn  [seldom  used). 
Yarn  No.  =  nmiiber  of  hanks  going  to  the  Viennese  lb. 
(Pfund)  =  560  grams  =  1-23  lb. 

iennese  lb.  =  5*6  kilos.  =12*3  lb. 

yards. 
1355i 

=  339 


1  pack  =  ( Yarn  No.  x 

10)  hasps  = 

10  Viennese  lb. 

=  5-6  kilos.  : 

hasp.     hanks.  leas. 

turns. 

Viennese  ells. 

metres. 

1    =    4    =  16 

=     800  = 

1600 

1240 

1      r=  4 

=    200  = 

400 

310 

1 

=      50  = 

100 

77J  = 

1  = 

2 

1-55  ^ 
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Example  of  the  Brilnn  System, 

If  440  Viennese  ells  (=  220  turns)  weigh  1  Viennese  lb., 
the  yarn  is  No.  | ;  if  880  Viennese  ells  ( =  440  turns)  go  to 
the  Viennese  lb.,  the  yarn  No.  is  |. 

With  1320  Viennese  ells  (=  660  turns)  the  No.  =  f. 
„    1540  „  (=  770    „    )         „  |. 

„    1760  „         (=  880    „    )         „        1,  and  so  on. 

Examjjle  of  Metrical  System  for  Shoddy  Yarn. 

If  100  metres  {=  67  turns)  of  the  yarn  go  to  1  kilo.,  the 
yarn  is  No.  if  200  metres  (-134  turns).  No.  fjj;  500 
metres  (-  335  turns).  No.  i  ;  1000  metres  (=  670  turns). 
No.  1,  and  so  on. 

Exafiiple  of  Viennese  System. 

If  100  Viennese  ells  ( =  50  turns)  go  to  the  Viennese  lb.,  the 
yarn  is  No.  y ^  ;  if  200  Viennese  ells  {=  100  turns),  then  the 
yarn  is  No.     ;  and  if  1600  Viennese  ells  ( =  800  turns),  No.  1. 

It  should  be  mentioned  that  shoddy  yarns  are  seldom 
made  finer  than  No.  5. 

Shortage  of  Yarns. 

In  the  preceding  list  of  yarns  only  the  systems  of  num- 
bering chiefly  in  use  are  considered.  There  are  others 
occasionally  employed,  but  the  multiplicity  of  systems  is 
m.ore  an  accidental  circumstance  than  an  actual  practical 
necessity. 

Thus,  for  example,  the  old  Saxon  hank  had  a  length  of 
800  Leipzig  ells  ( =  452  metres,  or  494  yards),  made  up  of 
4  lays  of  80  5-foot  turns;  through  commercial  custom,  how- 
ever, it  became  assimilated  to  the  English  system  of  1^  yard 
reels,  so  that  the  hank  of  Vicuna  now  measures  440  metres 
(480  yards). 

Nearly  all  yarns  undergo  a  loss  of  length,  whether  through 
tight  packing,  washing,  bleaching  or  dyeing,  so  there  is 
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almost  always  a  shortage  iu  each  hank.  Although,  by  reason 

of  the  variety  of  qualities  and  grades  of  yarn  met  with  in 

commerce,  it  is  impossible  to  fix  any  definite  limit  for  this 

shortage,  the  author's  experience  shows  that : — 

Nominal.  Actual. 
metres.       yards.  metres.     average  yards. 

English  Cotton  Yarn  =      768    (=    840)    =    738-748       (=  810) 

Metric  Combed  Yam        1000    (=  1093)    =    960-970       (  =  995) 

Saxon  Carded  Yarn     =      452    (=    494)    =    420-430       (=  465) 

It  is  therefore  advisable,  before  beginning  to  calculate,  to 
ascertain  the  exact  length  of  the  hanks  by  winding  two  or 
three  on  an  accurate  reel.  This  being  done,  and  the  average 
actual  length  determined  thereby,  about  2  to  5  °l ^  should  be 
deducted  for  spooling  and  the  like,  the  remainder  giving  the 
net  length  for  calculation. 

Accordingly,  the  total  shortage  of  a  hank  amounts  to 
between  5  and  10  °/o,  and  the  subjoined  list  gives  the  usual 
net  lengths  of  ordinary  yarn  : — 


Yarn. 

metres. 

yards. 

metres. 

yards. 

English  Cotton,  single 

=  720  = 

787    instead  of 

768 

840 

,,  doubled 

=  700 

765 

768 

S40 

3-ply 

=  680  = 

743 

768 

840 

Woollen,  single 

=  500  = 

546i 

512 

560 

,,        ,,  doubled 

=  480  = 

524i 

512 

560 

Metric  Combed  Yarn,  single 

=  960  = 

1049 

1000 

1093 

,,             ,,  doubled 

=  940  = 

1027 

1000 

1093 

,,    Carded  Yarn,  single 

=  960  = 

1049 

1000 

1093 

,,             ,,  doubled 

-  940  = 

1027 

1000 

1093 

Austrian  Linen  Yarn,  single 

=  2600  - 

2935 

2799 

3101 

,,             ,,  doubled 

=  2550  = 

2787 

2799 

3101 

Metric  Chappe  Silk, 

=  940  = 

10271 

1000 

1093 

etc.,  etc. 


The  preceding  table  (p.  104)  has  been  compiled  to  show  the 
relative  bases  of  the  various  systems — especially  for  carded 
yarns — at  a  glance.  The  two  vacant  columns  at  the  right- 
hand  side  are  left  for  noting  down  the  actual  and  calculated 
lengths  found  in  practice. 
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Comparison  of  Yarn-mtmhcring  Systems. 

From  the  foregoing  variations  in  the  length  of  hanks  and 
the  relative  weights  of  same,  it  is  evident  that  it  cannot  be 
a  matter  of  indifference  whether  a  given  yarn  No.  is  chosen 
from  any  system  indiscriminately ;  since,  for  example,  an 
840  yard  length  of  yarn,  weighing  1  lb.,  will  be  No.  1  in  the 
English  system  for  cotton,  No.  1|  weft,  and  No.  1*693  in  the 
metric  system. 

To  convert  one  system  into  another  and  find  their  relative 
values,  the  following  points  must  be  observed  : — 

1.  Multiply  the  number  of  units  of  length  in  a  hank  of  the 
{e.g.,  No.  1)  yarn  of  a  given  system  with  the  number  of 
weight  units  of  the  desired  system. 

2.  Multiply  the  number  of  length  units  of  a  hank  of  yarn 
in  the  desired  system  by  the  number  of  weight  units  of  the 
given  system. 

3.  Divide  the  product  1  by  the  product  2,  and  the  result, 
will  give  the  corresponding  yarn  No.  in  the  desired  system. 

Example. 

What  German  No.  of  shoddy  yarn  (No.  1  =  1294  metres 
per  500  grams)  is  equivalent  to  Austrian  shoddy  yarn  No.  1 
(  =  1369  metres  per  560  grams)  ? 

Austrian  No.  1  =  1369  metres  per  560  grams. 
German      „    =  1294  „       500  „ 

1.  2. 
1369  metres  x  500  grams  =  684500.    1294  metres  x  560  grams  =  724640 
6845004-724640  =  0-945;  Le.,  Austrian  No.  1  corresponds  to  the  Ger- 
man No.  0*945. 

By  reversing  the  operation  and  dividing  product  2  by 
product  1  we  obtain  the  Austrian  No.  corresponding  to 
German  No.  1  yarn  ;  e.g.  : — 

724640-^684500  =  1-059  :  i.e.,  German  shoddy  yarn  No.  1  is  equivalent 
to  Austrian  No.  1-059. 


Covijjarative  Table  for  No,  1 


Cotton  Yarns, 

Also  Lustre 
Yarn,  Chappe 
Silk. 

P^nglish,  840  yards  per  1  lb. 

1 

1-181 

1-032 

1-222 

0-571 

0-534 

French,  1000  metres  per  |  kilo. 

0-847 

1 

0-821 

1-035 

0-483 

0-452 

German,  1151  Berlin  ells  per  1  n.o«a 
Berlin  Handelspfund.          !  ^  '^^^ 

1-218 

1 

1-26 

0-589 

0-55 

xA.Liol/1  JtAfll^     ItOO      »  ICllllCoC  Clio 

per  1  Viennese  lb. 

0-818 

0-966 

0-793 

1 

0-467 

0-437 

Carded  Yarns. 

Saxon,  800  Leipzig  ells  per  1 
Berlin  Handelspfund. 

1 

1-752  j  2-069 

1-699 

2-141 

1 

0-935 

Saxon,  800  Leipzig  ells  per  1 
ZoUpfund. 

1-873 

2-212 

1-816 

2-289 

1-069 

1 

Austrian,  565  Viennese  ells 
per  1  Viennese  lb. 

1-853 

2-187 

1-796 

2-564 

1-197 

112 

Also  Shoddy 
Yarns. 

Austrian,  1760  Viennese  ells 
per  1  Viennese  lb. 

0-692 

0-819 

0-672 

1 

0-847  1  0-395 

0-37 

Prussian,  2059  Berlin  ells  per 
1  Berlin  Handelspfund,  or 
2200  Berlin  ells  per  1  ZoU- 
pfund. 

0-577 

0-682 

0-56 

0-706 

0-329 

0-308 

Berlin,  2000  Berlin  ells  per  1  . 
Berlin  Handelspfund.          |  ^ 

0-638 

0-524 

0-66 

0-308 

0-288 

Cockerill,  2240  Berlin  ells  per 
1  Berlin  Handelspfund. 

0-566 

0-668 

0-548 

0-691 

0-323 

0-302 

French  (Sedan),  1256  aunes    r^.r^^  ^.^^ 
per  J  kilo.                           ^^^^\  ^ 

0-55  0-692 

0-324 

0-303 

French  (Sedan),  1256  aunes 
per  1  Paris  lb. 

0-555 

0-655 

0-538 

0-68 

0-317 

0-296 

French  (Elbeuf),  3600  metres 
per  h  kilo. 

0-235 

0-278 

0-228 

0-288 

0-134 

0-1-26 

Combed  Yarn. 

French,  600  aunes  per  h  kilo. 

1177 

1-389 

1-14 

1-439 

0-671 

0-628 

Carded,  Combed, 
Weft,  Mohair, 
Alpaca,  Cheviot 
Yarns. 

English,  560  yards  per  1  lb. 

1-5 

1-771 

1-454 

1-833 

0-856 

0-801 

Linen,  Tow,  Hemp, 
Jute,  Ramie 
Yarns. 

English,  300  yards  per  1  lb. 

2*802 

3-31 

■2-718 

3-426 

1-599 

1-496 

Vicuna  and  Carded 
Yarns. 

Saxon,  780  Leipzig  ells  per  1 
Zollpfund. 

1-924 

2-273 

1-866 

2-351 

1-098 

1-027 

Shoddy  Yarn. 

German,  2000  Berlin  ells  per 
1  Zollpfund. 

0-635 

0-9 

0-615 

0-776 

0-362 

0-339 

Various. 

Metric,  1000  metres  per  1000 
grams,  or  500  metres  per  500 
grams. 

1-693 

2 

1-642 

2-07 

0-966 

0-904 

Yarn  in  Various  Systems, 


0-54 

1-442 

1-734 

1-852 

1-768 

1-763 

1-803 

4-252 

0-85 

0-667 

0-357 

0-52 

1-578 

0-59 

0-457 

1-22 

1-467 

1-568 

1-497 

1-493 

1-5-27 

3-6 

0-72 

0-564 

0-302 

0-44 

1-334 

0  5 

0-557 

1-489 

1-787 

1-91 

1-823 

1-818 

1-859 

4-385 

0-877 

0-687 

0-368 

0-533 

1-625 

0-609 

0-39 

1-178 

1-418 

1-516 

1-447 

1-444 

1-475 

3-479 

0-695 

0-545 

0-292 

0-425 

1-289 

0-484 

0-835 

2-53 

3-036 

3-246 

3098 

3-09 

3-159 

1 

7-45  1-49 

1-168 

0-6-25 

0-911 

•2-761 

1-035 

0-893 

2-704 

3-246  1  3-47 

3-312 

3-303 

3-377 

7-965 

1-593 

1-249 

0-668 

0-973 

2-951 

1106 

1 

3-028 

3-635 

3-886 

3-709 

3-694 

3-783 

8-92 

1-78 

1-399 

0-749 

;i-09 

3-305 

1-239 

0-33 

1 

1-2 

1-284 

1-2-25 

1-221 

1-251 

2-945 

0-589 

0-462  .  0-247 

0-36 

1-091 

0-409 

0-275 

0-833 

1 

1-069 

1-02 

1018 

1-041 

2  454 

0-491 

0-385 

0-206 

0-3    '  0-909 

1 

0-341 

0-257 

0-779 

0-935 

1 

0-955 

0-952 

0-973 

2-295 

0-459 

0-36 

0-193 

0-281 

0-851 

0-319 

0-27 

0-816  0-98 

1-048 

1 

0-997 

1-02 

2-405 

0-481 

0-377 

0-202 

0-294 

0-891 

0-334 

0-27 

0-818 

0-982 

1  05 

1-003 

1 

1-022 

2-411 

0-482 

0-377 

0-202 

0-295 

0-894 

0-335 

0-264 

0-799 

0-961 

1-027 

0-98 

0-978  1 

2-358 

0-472 

0-369 

0-198 

0-288 

0-874 

0-328 

0-112 

0-34 

0-408 

0-435 

0-416 

0-414 

0-4-24 

1 

0-2 

0-157 

0-084 

0-122 

0-371 

0-139 

0-561 

1-696 

1 

2-037  2*178 

2-079 

2  074 

2-12 

5 

1 

0-785 

0-42 

0-611 

1-853 

0-694 

0-715 

2-165 

2-6 

2-778 

2-652 

2-645 

2-704 

6-377 

1-275 

1 

0-535 

0-779 

2-363 

0-886 

1-336 

4-038 

4-856 

5-191 

4-955 

4-942 

5-046 

11-917 

2-383 

1-868 

1 

1-456 

4-416  1-655 

0-917 

2-778 

3-334 

3-564 

3-402 

3-393 

3-47 

8-182 

1-636 

1-283 

0-687 

1 

3-032 

1-136 

0302 

0-916 

1-1 

1-176 

1-1-22 

1-119 

1144 

2-699 

0-54 

0-423 

0-226 

0-33 

1 

0-375 

0-807 

2-445 

2-934 

3-137 

2-994 

2-986 

3-053 

7-2 

1-44 

11'29 

0-604 

1 

0-88  1  2-668 

1 
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These  conversion  factors  apply  solely  to  No.  1  yarn,  but 
can  be  extended  to  any  No.  by  multiplying  the  factor  of  the 
desired  system  by  the  yarn  No.  of  the  given  system,  e.g.  : — 

What  German  No.  is  the  equivalent  of  Austrian  shoddy 
yarn  No.  4? 

Ansiver :  0-94:5  x  4  =  3'78  (German  yarn  No.). 

The  conversion  of  yarn  Nos.  of  other  systems  into  the 
metric  system  (i,e,,  500  metres  per  500  grams,  or  1000  metres 
per  1000  grams)^  or  vice  versa,  is  a  simpler  operation  than 
that  already  described,  all  that  is  necessary  being  to  divide 
the  length  (in  metres)  of  the  given  hank  by  its  own  weight 
in  grams ;  the  product  will  be  the  conversion  factor  for  No. 
1  yarn  in  the  metric  system.  For  example  :  What  metric 
yarn  No.  corresponds  to  English  No.  20  weft  (512  metres 
per  453*5  grams)  ? 

512  -f  453-5  =  1-129  (factor)  x  20  =  22-58 ;  i.e.,  English  No.  20  is  approxi- 
mately equivalent  to  metric  No.  23,  and  vice  versa. 

The  standard  of  weight  employed  in  the  desired  system  of 
numbering,  divided  by  the  standard  weight  of  yarn  (both 
expressed  in  metric  values),  gives  the  corresponding  multi- 
plying factor  for  No.  1  yarn  for  the  desired  system,  e.g.  : — 

What  is  the  equivalent  of  metric  No.  20  yarn  in  English 
weft  (basis  512  metres  per  453^  grams)? 

453-5 -f  512  =  0-885x20  =  17-72,  or  in  round  numbers,  18;  i.e.,  No.  20 
metric  corresponds  to  about  No.  18  English  weft  system. 

In  the  foregoing  manner,  the  entire  series  of  calculations 
can  be  performed,  and  a  number  of  these  are  reproduced  in 
the  preceding  table.  It  may  be  mentioned  that  in  all  the 
yarn  Nos.  given  in  this  table,  equal  weights  imply  equal 
lengths. 

It  thus  becomes  a  very  simple  process  to  determine  the 
numerical  ratio  between  two  yarns,  by  first  ascertaining  the 
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factor  for  No.  1,  and  then  multiplying  this  on  the  given  yarn 
No.,  e.g,  : — 

What  metric  yarn  No.  (No.  =  1000  metres  per  1  kilo.,  or 
500  metres  per  ^  kilo.)  must  be  selected  so  as  to  obtain  the 
same  length  and  size  as  No.  30  Saxon- Vicuna  yarn  ( ■=  No.  1 
=  440  metres  per  \  kilo.)  ? 

Kefer  to  the  table  and  find  the  horizontal  row  correspond- 
ing to  Saxon-Vicuna  yarn,  follow  that  until  No.  1  is  reached, 
and  then  seek  out  in  the  vertical  column  the  line  correspond- 
ing to  the  metric  yarn  system.  This  gives  the  number  0-88, 
i.e.,  the  weight,  length  and  size  of  No.  1  Saxon  and  No. 
0*88  metric  are  identical.  As  yarn  No.  1  (Saxon)  thus 
measures  880  metres  per  1  kilo.,  No.  30  will  contain  26,400 
metres  per  kilo.,  i.e.,  No.  26*4  metric  is  the  equivalent  of 
No.  30  Saxon-Vicuna  yarn. 

A  few  more  tables  are  appended,  in  which  the  various 
whole-numbered  metric  yarns  are  calculated  into  their  equi- 
valents in  other  systems. 

Comparative  Tables  of  Various  Systems. 

On  the  basis  of  the  metric  system  of  numbering  yarns,  the 
Nos.  rising  by  single  units,  and  calculated  to  their  equiva- 
lents in  other  systems. 

In  all  Nos.  equality  of  weight  implies  equality  of  yarn 
length. 
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Cotton  Yarn. 

Carded  Yarn. 

Metric, 
)0  m.  per  1  kilo,  or 
500  m.  per  §  kilo. 

English, 
^40  yds.  per  1  lb. 

French, 
000  m.  per  ^  kilo. 

German, 
1151  Berlin  ells  per 
1  Berlin  Handelspfund. 

Austrian, 
1488  Viennese  ells  pei 
1  Viennese  lb. 

Saxon, 
)0  Leipzig  ells  per 
3rlin  Handelspfund. 

Saxon, 
)0  Leipzig  ells  per 
1  Zollpfund. 

o 

00  pq 

CO 

I. 

II. 

III. 

IV. 

V. 

VI. 

1 

0-590 

0-500 

1        U  D\Ja 

U  ^to'l 

1-035 

1-106 

2 

1-180 

1-000 

1        1 '91  ft 

U  cfOo 

2-070 

2-212 

3 

1-770 

1-500 

1  '897 
±  OZ  / 

1  -AP^O 
±  ^OZ 

3-105 

3-318 

4 

2-360 

2-000 

1  VOU 

4-140 

4-424 

5 

2-950 

2-500 

5-175 

5-530 

6 

3-540 

3-000 

O  00'± 

9'Qn/L 

z  yutt 

6-210 

6-636 

7 

4-130 

3-500 

o  ooo 

7-245 

7-742 

8 

4-720 

4-000 

Q'Q79 
O  o  <  Z 

8-280 

8-848 

9 

5-310 

4-500 

f\«d.ft1 

tt  ooK> 

9-315 

9-954 

10 

5-900 

5-000 

D  Uc/U 

10-350 

11-060 

11 

6-490 

5-500 

D  Oaa 

0  OZ'3: 

11-385 

12-166 

12 

7-080 

6-000 

1  oUo 

0  oUo 

12-420 

13-272 

13 

■  7-670 

6-500 

7'Q1  7 

^•9Q9 

13-455 

14-378 

14 

8-260 

7-000 

O  uZD 

D  /  /  D 

14-490 

15-484 

15 

8-850 

7-500 

ij  loo 

1  ZDU 

15-525 

16-590 

16 

9-440 

8-000 

9-744 

7-744 

16-560 

17-696 

17 

10-030 

8-500 

10-353 

8-228 

17-595 

18-802 

18 

10-620 

9-000 

10-962 

8-712 

18-630 

19-908 

19 

11-210 

9-500 

11-571 

8-196 

19-665 

21-014 

20 

11-800 

10-000 

12-180 

9-680 

20-700 

22-120 

21 

12-390 

10-500 

12-789 

10-164 

21-735 

23-226 

22 

12-980 

11-000 

13-398 

10-648 

22-770 

24-332 

23 

13-570 

11-500 

14-007 

11-132 

23-805 

25-438 

24 

14-160 

12-000 

14-616 

11-616 

24-840 

26-544 

25 

14-750 

12-500 

15-225 

12-100 

25-875 

27-650 

26 

15-340 

13-000 

15-834 

12-584 

26-910 

28-756 

27 

1^-930 

13-500 

16-443 

13-068 

27-945 

29-862 

28 

16-520 

14-000 

17-052 

13-552 

28-980 

30-968 

29 

17-110 

14-500 

17-661 

14-036 

30-015 

32-074 

30 

17-700 

15-000 

18-270 

14-520 

31-050 

33-180 

31 

18-290 

15-500 

18-879 

15-004 

32-085 

34-286 

32 

18-880 

16-000 

19-488 

15-488 

33-120 

35-392 

33 

19-470 

16-500 

20-097 

15-972 

34-155 

36-498 

34 

20-060 

17-000 

20-706 

16-456 

35-190 

37-604 

35 

20-650 

17-500 

21-315 

16-940 

36-225- 

38-710 
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Cotton  Yarn. 

Carded  Yarn. 

Metric, 
)0  m.  per  1  kilo,  or 
)00  m.  per  |  kilo. 

English, 
>40  yds.  per  1  lb. 

French, 
000  m.  per  i  kilo. 

German, 
51  Berlin  ells  per 
irlin  Handelspfund. 

Austrian, 
8  Viennese  ells  per 
1  Viennese  lb. 

Saxon, 
)0  Leipzig  ells  per 
3rlin  Handelspfund. 

Saxon, 
)0  Leipzig  ells  per 
1  Zollpfund. 

S 

rH 

00 

CO  pq 

rH 

I. 

II. 

III. 

IV. 

V. 

VI. 

36 

21-240 

18-000 

21-924 

17-424 

37-260 

39-816 

37 

21-830 

18*500 

22*533 

17-908 

38*295 

40'922 

38 

22-420 

19-000 

23-142 

18-392 

39*330 

42-028 

39 

23-010 

19*500 

23-751 

18-876 

40*365 

43-134 

40 

23-600 

20*000 

24-360 

19*360 

41*400 

44-240 

41 

24-190 

20*500 

tJ\J\J 

24-969 

19-844 

42*435 

45-346 

42 

24-780 

21-000 

25-578 

20-328 

43*470 

46-452 

43 

25*370 

21-500 

26-187 

20-812 

44-505 

47-558 

44 

25-960 

22-000 

26*796 

21-296 

45*540 

48*664 

45 

26-550 

22-500 

27*405 

21-780 

46*575 

49*770 

46 

27*140 

23*000 

28*014 

22-264 

47*610 

50-876 

47 

27-730 

23*500 

28*623 

22-748 

48*645 

51-982 

48 

28*320 

24*000 

23*232 

49680 

53-088 

49 

28-910 

24*500 

29-841 

23*716 

50*715 

54-194 

50 

29-500 

25-0{)0 

30-450 

24*200 

51*750 

55-300 

51 

30-090 

25-500 

31-059 

24-684 

52*785 

56-406 

52 

30-680 

26*000 

31-668 

25*168 

53*820 

57-512 

53 

31-270 

26-500 

32-277 

25-652 

54-855 

58-618 

54 

31-860 

27*000 

32-886 

26-136 

55-890 

59-724 

55 

32-450 

27*500 

33-495 

26-620 

56*925 

60-830 

56 

33-040 

28-000 

34-104 

27-104 

57*960 

61-936 

57 

33-630 

28*500 

34-713 

27-588 

58-995 

63-042 

58 

34-220 

29-000 

35-322 

28-072 

60-030 

64-148 

59 

34-810 

29*500 

35-931 

28-556 

61-065 

65*254 

60 

35-400 

30*000 

36-540 

29-040 

62-100 

66-360 

61 

35-990 

30-500 

37*149 

29-524 

63*135 

67-466 

62 

36-580 

31*000 

37-768 

30-008 

64*170 

68-572 

63 

37-170 

31*500 

38-367 

30-492 

65*205 

69-678 

64 

37-760 

32-000 

38-976 

30-976 

66*240 

70-784 

65 

38-350 

32-500 

39-585 

31-460 

67-275 

71-890 

66 

38-940 

33-000 

40-194 

31-944 

68*310 

72-996 

67 

39-530 

33-500 

40-803 

32*428 

69*345 

74-102 

68 

40-120 

34-000 

41-412 

32-912 

70-380 

75*208 

69 

40-710 

34*500 

42-021 

33-396 

71-415 

76-314 

70 

41-300 

35-000 

42-630 

33-880 

72-450 

77-420 

8 
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Cotton  Yarn. 

Carded  Yarn. 

O 

^  s 

Metric, 
1000  m.  per  1  kilo, 
500  m.  per  ^  kilo 

English, 
840  yds.  per  1  lb. 

French, 
1000  m.  per  J  kilo 

German, 
1151  Berhn  ells  pe 
1  Berlin  Handelspfi 

Austrian, 
1488  Viennese  ells  \ 
1  Viennese  lb. 

Saxon, 
800  Leipzig  ells  p( 
1  Berlin  Handelspfi 

Saxon, 
800  Leipzig  ells  pt 
1  Zollpfund. 

I. 

II. 

III. 

IV. 

V. 

VI. 

"71 

A  1  .QOA 

4i'oy(j 

35-500 

43*239 

34*364 

73*485 

78*526 

TO 

/  A 

ACl.A  OA 

OD-UUU 

43-848 

34*848 

74-520 

/y  bdz 

/  O 

A  Q'ATr^ 

OD  OUU 

44-457 

QK.QQO 
00  OOZ 

/  0  000 

QA.TQQ 

oU  /  do 

/  4: 

4tO  ODU 

QT.AAA 

45-O66 

OK.Q1  ft 

00  olb 

io  oyi) 

Q1  -QA A 

ol  o44 

/  0 

A  A 'O Kn 

45*675 

OD  oUU 

/  rbzo 

oA  you 

7A 
/  D 

A  A  -QACl 

QQ.AAA 

46*284 

DO  /o4 

/  0  bbU 

o4  Uob 

1  / 

A  Pi' A  QA 

41:0  ttoU 

DO  OUU 

46*893 

01  ZOO 

/y  byo 

oD  10  A 

f7Q 

/o 

40  Uzu 

QO.AAA 

47-502 

37*752 

oU  /  dU 

00  Zoo 

f7Q 

A  /^.fll  A 

QA.KAA 

dy  ouu 

48-111 

do  zdb 

ol  /bo 

on -Ql  A 
0/  d/4 

oU 

/I  T.OAA 

A  A. AAA 

4U-UUU 

A  0  .rrOA 

4y-72lU 

OO.TOA 

do  7zU 

02!  oUU 

QQ./l  QA 

00  4oU 

81 

47-790 

40-500 

49-329 

39-204 

83-835 

89-586 

82 

48-380 

41-000 

49-938 

39-688 

84-870 

90-692 

83 

48-970 

41-500 

50*547 

40-172 

85*905 

91*798 

84 

49-560 

42-000 

51*156 

40-656 

86*940 

92-204 

85 

50-150 

42-500 

51*765 

41-140 

87-975 

94-010 

86 

50-740 

43-000 

52*374 

41-624 

89-010 

95-116 

87 

51-330 

43-500 

52-983 

42-108 

90-045 

96-222 

88 

51-920 

44-000 

53*592 

42-592 

91-080 

97*328 

89 

52-510 

44-500 

54*201 

43-076 

92-115 

98*434 

90 

53-100 

45-000 

54*810 

43-560 

93-150 

99-540 

91 

53-690 

45-500 

55*419 

44-044 

94-185 

100-646 

92 

54-280 

46-000 

56*028 

44-528 

95-220 

101-752 

93 

54-870 

46-500 

56-637 

45-012 

96-255 

102*858 

94 

55-460 

47-000 

57-246 

45-496 

97*290 

103*964 

95 

56-050 

47-500 

57*855 

45-980 

98-325 

105-070 

96 

56-640 

48-000 

58*464 

46-464 

99-360 

106*176 

97 

57-230 

48-500 

59*073 

46*948 

100-395 

107*282 

98 

57-820 

49-000 

59*682 

47*432 

101-430 

108*388 

99 

58-410 

49-500 

60*291 

47*916 

102*465 

109*494 

100 

59-000 

50-000 

60*900 

48*400 

103*500 

110-600 
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Carded  Yarn. 

u 

O  . 

a 

Austrian, 
1760  Viennese  ells  ] 
1  Viennese  lb. 

tn, 

ells  pe 
lelspfi 
1  ells  ] 
md. 

ells  pt 
lelspfi 

ill, 

ells  pt 
lelspfi 

Metric 
lOOO  m.  per  1 
500  m.  per 

Austria 
565  Viennese 
1  Viennes 

Prussia 
20.59  Berlin 
1  Berlin  Hanc 
or  2200  Berlii 
1  Zollpfi 

Berlir 
2200  Berlin 
1  Berlin  Hand 

Cocker 
2240  Berlin 
1  Berlin  Hand 

French  (Se 
1256  aunes  pi 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

1 

1-239 

0-409 

0-341 

0-319 

0-334 

0-335 

2 

2-478 

0-818 

0-682 

0-638 

0-668 

0-670 

3 

3-717 

1-227 

1-023 

0-957 

1-002 

1-005 

4 

4-956 

1-736 

1-364 

1-276 

1-337 

1-340 

5 

6-195 

2-145 

1-705 

1-595 

1-670 

1-675 

6 

7-434 

2-554 

2-046 

1-914 

2-004 

2-010 

7 

8-673 

2-963 

2-387 

2-233 

2-338 

2-345 

8 

9-912 

3-372 

2-728 

2-552 

2-672 

2-680 

9 

11-151 

3-781 

3-069 

2-871 

3-006 

3-015 

10 

12-390 

4-190 

3-410 

3-190 

3-310 

3-350 

11 

13-629 

4-599 

3-751 

3-509 

3-674 

3-685 

12 

14-868 

5*008 

4-092 

3-828 

4-008 

4-020 

13 

16-107 

5-417 

4.433 

4-417 

4-342 

4-355 

14 

17-346 

5-626 

4-774 

4-466 

4-676 

4-690 

15 

18-585 

6-035 

5-115 

4-785 

5-010 

5-025 

16 

19-824 

6-444 

5-456 

5-104 

5-344 

5-360 

17 

21-063 

6-853 

5-797 

5-423 

5-678 

5-695 

18 

22-302 

7-362 

6-138 

5-742 

6-012 

6-030 

19 

23-541 

7-771 

6-479 

6-061 

6-346 

6-365 

20 

24-780 

8-180 

6-820 

6-380 

6-680 

6-700 

21 

26-019 

8-589 

7-161 

6-699 

7-014 

7-035 

22 

27-258 

8-998 

7-502 

7-018 

7-348 

7-370 

23 

28-497 

9-407 

7-843 

7-337 

7-682 

7-705 

24 

29-736 

9-816 

8-184 

7-656 

8-016 

8-040 

25 

30-975 

10-225 

8-525 

7-975 

8-350 

8-375 

26 

32-214 

10-634 

8-866 

8-294 

8-684 

8-710 

27 

33-453 

11-043 

9-207 

8-613 

9-018 

9-045 

28 

34-692 

11-452 

9-548 

8-932 

9-352 

9-380 

29 

35-931 

11-861 

9-889 

9-251 

9-686 

9-715 

30 

37-170 

12-270 

10-230 

9-570 

10-020 

10-050 

31 

38-409 

12-679 

10-571 

9-889 

10-354 

10-385 

32 

39-648 

13-088 

10-912 

10-208 

10-688 

10-720 

33 

40-887 

13-497 

11-253 

10-527 

11-022 

11-055 

34 

42-126 

13-906 

11-594 

10-846 

11-356 

11-390 

35 

43-365 

14-315 

11-935 

11-165 

11-690 

11-725 
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Carded  Yarn. 


Metric, 
1000  ra.  per  1  kilo,  or 
500  m.  per  i  kilo. 

Austrian, 
565  Viennese  ells  per 
1  Viennese  lb. 

Austrian, 
1760  Viennese  ells  per 
1  Viennese  lb. 

i 

Prussian, 
2059  Berlin  ells  per 
1  Handelspfund,  or 
2200  Berlin  ells  per 
1  Zollpfund. 

Berlin, 
2200  Berlin  ells  per 
1  Berlin  Handelspfund. 

Cockerill, 
2240  Berlin  ells  per 
1  Berlin  Handelspfund. 

French  (Sedan) 
1256  aunes  per  a  kilo. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

36 

44-604 

14-724 

12*276 

11*484 

11*024 

12-060 

37 

45*843 

15-133 

12*617 

11*803 

12*358 

12-395 

38 

47-082 

15-542 

12*958 

12-122 

12-692 

12-730 

39 

48-321 

15-951 

13*299 

12-441 

13-026 

13*065 

40 

49-560 

26-360 

13-640 

12-760 

13-360 

13*400 

41 

50-799 

16-769 

13-981 

13*079 

13-694 

13*735 

42 

52-038 

17*178 

14-322 

13*398 

14-028 

14-070 

43 

53-277 

17*587 

14*663 

13*717 

14-362 

14-405 

44 

54-516 

17-996 

15*004 

14*036 

14-696 

14-740 

45 

55-755 

18-405 

15*345 

14*355 

15-030 

15-075 

46 

56-994 

18*814 

15*686 

14*674 

15*364 

15-410 

47 

58-233 

19*223 

16-027 

14-993 

15-698 

15-745 

48 

59*472 

19*632 

16-368 

15*312 

16-032 

16-080 

49 

60-711 

20*041 

16*709 

15*631 

16-366 

16-415 

50 

61-950 

20-450 

17*050 

15*950 

16-700 

16-760 

51 

63*189 

20-859 

17*391 

16*269 

17-034 

17-085 

52 

64-428 

21*268 

17-732 

16*588 

17*368 

17-420 

53 

65*667 

21*677 

18-073 

16-907 

17*702 

17-755 

54 

66-906 

22*086 

18-414 

17-226 

18-036 

18-090 

65 

68-145 

22*495 

18*755 

17*545 

18*370 

18-425 

56 

69-384 

22*904 

19-096 

17*864 

18*704 

18-760 

57 

70-623 

23*313 

19-437 

18*183 

19-038 

19-095 

58 

71-862 

23*722 

19*778 

18*502 

19-372 

19*430 

59 

73*101 

24-131 

20-119 

18*821 

19-706 

19-765 

60 

74-340 

24-540 

20-460 

19-140 

20-040 

20-100 

61 

75-579 

24-949 

20-801 

19-459 

20-374 

20-435 

62 

76*818 

25-358 

21-142 

19-778 

20-708 

20-770 

63 

78-057 

25-767 

21-483 

20*097 

21*042 

21-105 

64 

79-296 

26*176 

21-824 

20*416 

21-376 

21*440 

65 

80-535 

26*585 

22*165 

20*735 

21-710 

21*775 

66 

81-774 

26-994 

22*506 

21*054 

22-044 

22*110 

67 

83-013 

27*403 

22-847 

21*373 

22-378 

22*445 

68 

84-252 

27*812 

23*188 

21-692 

22*712 

22*780 

69 

85-491 

28*221 

23*529 

22-011 

23-046 

23*115 

70 

86-730 

^8*630 

23*870 

22*330 

23*380 

23-450 
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Carded  Yarn. 


Metric, 
1000  m.  per  1  kilo,  or 
500  m.  per  J  kilo. 

Austrian, 
5G5  Viennese  ells  per 
1  Viennese  lb. 

Austrian, 
17G0  Viennese  ells  per 
1  Viennese  lb. 

Prussian, 
2059  Berlin  ells  per 
1  Berlin  Handelspfund, 
or  2200  Berlin  ells  per 
1  Zollpfund. 

Berlin, 
2200  Berlin  ells  per 
1  Berlin  Handelspfund. 

Cockerill, 
2240  Berlin  ells  per 
1  Berlin  Handelspfund. 

French  (Sedan), 
1256  aunes  per  J  kilo. 

YII. 

VIII. 

IX. 

X. 

XI. 

XII. 

71 

87*979 

29*039 

24*211 

22*649 

23-714 

23*785 

72 

89*208 

29*448 

24*552 

22*958 

24*048 

24*120 

73 

90*447 

29*857 

24*893 

23*287 

24*382 

24*455 

74 

91*686 

30*226 

25*234 

23*dOd 

24*716 

24*790 

75 

92*925 

30*675 

25*575 

23*925 

25*050 

25-125 

76 

94*164 

31*084 

25*916 

24*244 

25*384 

25*460 

77 

95*403 

31*493 

26*257 

24*563 

25*718 

25*795 

78 

96*642 

31*902 

26*598 

24*882 

26*052 

26*130 

79 

97*881 

32-311 

26*939 

25*201 

26*386 

26*465 

80 

99*120 

32*720 

27*280 

25*520 

26'720 

26*800 

81 

100*359 

33*139 

27*621 

25*839 

27*054 

27-135 

82 

101 -,598 

33 -538 

27*962 

26*158 

27*388 

27*470 

83 

102*837 

33*947 

28-303 

26-477 

27*722 

27-805 

84 

104*076 

34*356 

28*644 

26*796 

28*056 

28*140 

85 

105*315 

34*765 

28*985 

27*115 

28*390 

28*475 

86 

106*554 

35*174 

29*326 

27*434 

28-724 

28*810 

87 

107*793 

35*583 

29*667 

27*753 

29*058 

29-145 

88 

109*032 

35*992 

30*008 

28*072 

29*392 

29*480 

89 

110*271 

36*401 

30*349 

28*391 

29*726 

29*815 

90 

111*510 

36*810 

30*690 

28*710 

30*060 

30*150 

91 

112*749 

37*219 

31*031 

29*029 

30*394 

30*485 

92 

113*988 

37*628 

31*372 

29*348 

30*728 

30-820 

93 

115*227 

38*037 

31*713 

29-667 

31*062 

31*155 

94 

116*466 

38*446 

32*054 

29*986 

31*396 

31*490 

95 

117-705 

38*855 

32*395 

30*305 

31*730 

31*825 

96 

118*944 

39*264 

32*736 

30*624 

32*064 

32-160 

97 

120*183 

39*673 

33*077 

30-943 

32-398 

32*495 

98 

121*422 

40*082 

33*418 

31*262 

32*732 

32*830 

99 

122*661 

40*491 

33*759 

31*581 

33-066 

33*165 

100 

123*900 

40*900 

34*100 

31-900 

33*400 

33*500 
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Carded  Yarn. 

Combed 
Yarn. 

Carded, 
Combed, 

Weft, 
Mohair, 
Alpaca  and 
Cheviot 

Yarn. 

Linen, 
Tow, 
Hemp, 
Jute  and 
Ramie 
Yarn. 

Vicuna 

and 
Carded 
Yarn. 

Metric, 
1000  m.  per  1  kilo, 
or  500  m.  per  h  kilo. 

French  (Sedan), 
1256  aunes  per 
1  Paris  lb. 

French  (Elbeuf), 
3600  m.  per  ^  kilo. 

French, 
600  aunes  per  J  kilo. 

English, 
560  yards  per  1  lb. 

English, 
300  yards  per  1  lb. 

Saxon, 
780  Leipzig  ells  per 
1  Zollpfund. 

XIII. 

"VTTT 
XIV. 

XV. 

XVI. 

"VTTTT 
XVil. 

XVIII. 

1 

0-328 

0-139 

0-694 

0-886 

1-655 

1-136 

2 

0-656 

0-278 

1-388 

1-772 

3-310 

2-272 

3 

0-984 

0-417 

2-082 

2-658 

4-965 

3-408 

4 

1-312 

0-556 

2-776 

3-544 

6-620 

4-544 

5 

1-640 

0-695 

3-470 

4-430 

8-275 

5-680 

6 

1-968 

0-834 

4-164 

5-316 

9-930 

6-816 

7 

2-296 

0-973 

4-858 

6-202 

11-585 

7-952 

8 

2-624 

1-112 

5-552 

7-088 

13-240 

9-088 

9 

2-952 

1-251 

6-246 

7-974 

14-895 

10-224 

10 

3-280 

1-390 

6-940 

8-860 

16-550 

11-360 

11 

3-608 

1-529 

7-634 

9-746 

18-205 

12-496 

12 

3-936 

1-668 

8-328 

10-632 

19-860 

13-632 

13 

4-264 

1-807 

9-022 

11-518 

21-515 

14-768 

14 

4-592 

1-946 

9-716 

12-404 

23-170 

15-904 

15 

4-920 

2-085 

10-410 

13-290 

24-825 

17-040 

16 

5-248 

2-224 

11-104 

14-176 

26-480 

18-176 

17 

5-576 

2' 363 

11-798 

15-062 

28-135 

19-312 

18 

5-904 

2-502 

12-492 

15-948 

29-790 

20-448 

19 

6-232 

2-641 

13-186 

16-834 

31-445 

21-584 

20 

6-560 

2-780 

13-880 

17-720 

33-100 

22-720 

21 

6-888 

2-919 

14-574 

18-606 

34-755 

23-856 

22 

7-216 

3-058 

15-268 

19-492 

36-410 

24-992 

23 

7-544 

3-197 

15-962 

20-378 

38-065 

26-128 

24 

7-872 

3-336 

16-656 

21-264 

39-720 

27-264 

25 

8-200 

3-475 

17-350 

22-150 

41-375 

28-400 

26 

8-528 

3-614 

18-044 

23-036 

43-030 

29-536 

27 

8-856 

3-753 

18-738 

23-922 

44-685 

30-672 

28 

8-184 

3-892 

19-432 

24-808 

46-340 

31-808 

29 

9-512 

4-031 

20-126 

25-694 

47-995 

32-944 

30 

9-840 

4-170 

20-820 

26-580 

49-650 

34-080 

31 

10-168 

4-309 

21-514 

27-466 

51-305 

35-216 

32 

10-496 

4-448 

22-208 

28-352 

52-960 

36-352 

33 

10-824 

4-587 

22-902 

29-238 

54-615 

37-488 

34 

11-152 

4-726 

23-596 

30-124 

56-270 

38-624 

NUMBERING  AND  REELING  YARNS. 


119 


Combed 
Yarn. 

Combed, 

Weft 
]Mohair, 
Alpaca  and 
Cheviot 

Yarn. 

Linen, 
Tow, 

Vicuna 

Carded  Yarn. 

Hemp, 
Jute  and 
Ramie 
Yarn. 

and 
Carded 
Yarn. 

6 

Metric, 
1000  m.  per  1  ki; 
or  500  m.  per  ^  k: 

French  (Sedan 
1256  aunes  pei 
1  Paris  lb. 

£  o 
•  ^  n 

French , 
600  aunes  per  J  k 

English, 
560  yards  per  1 : 

English, 
300  yards  per  1  ] 

Saxon, 
780  Leipzig  ells  j 
1  Zollpfund. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

35 

11-480 

4-865 

24-290 

31-010 

57-925 

39-760 

36 

11-808 

5-004 

24-984 

31-896 

59-580 

40-896 

37 

12-136 

5-143 

25-678 

32-782 

61-235 

42-032 

38 

12-464 

5-282 

26-372 

33-668 

62-890 

43-168 

39 

12-792 

5-421 

27-066 

34-554 

64-545 

44-304 

40 

13-120 

5-560 

27-760 

35-440 

66-200 

45-440 

41 

13-448 

5-699 

28-454 

36-326 

67-855 

46-576 

42 

13-776 

5-838 

29-148 

37-212 

69-510 

47-712 

43 

14-104 

5-977 

29-842 

38-098 

71-165 

48-848 

44 

14-432 

6-116 

30-536 

38-984 

72-820 

49-984 

45 

14-760 

6-255 

31-230 

39-870 

74-475 

51-120 

46 

15-088 

6-394 

31-924 

40-756 

76-130 

52-256 

47 

15-416 

6-533 

32-618 

41-642 

77-785 

53-392 

48 

15-744 

6-672 

33-312 

42-528 

79-440 

54-528 

49 

16-072 

6-811 

34-006 

43-414 

81-095 

55-664 

50 

16-400 

6-950 

34-700 

44-300 

82-750 

56-800 

51 

16-728 

7-099 

35-394 

45-186 

84-405 

57-936 

52 

17-056 

7-228 

36-088 

46-072 

86-060 

59-072 

53 

17-384 

7-367 

36-782 

46-958 

87-715 

60-208 

54 

17-712 

7-506 

37-476 

47-844 

89-370 

61-344 

55 

18-040 

7-645 

38-170 

48-730 

91-025 

62-480 

56 

18-368 

7-784 

38-864 

49-616 

92-680 

63-616 

57 

18-696 

7-923 

39-558 

50-502 

94-335 

64-752 

58 

19-024 

8*062 

40-252 

51-388 

95-990 

65-888 

59 

19-352 

8-201 

40-946 

52-274 

97-645 

67-024 

60 

19-680 

8-340 

41-640 

53-160 

99-300 

68-160 

61 

20-008 

!  8-479 

42-334 

54-046 

100-955 

69-296 

62 

20-336 

i  8-618 

43-028 

54-932 

102-610 

70-432 

63 

20-664 

8-757 

43-722 

55-818 

104-265 

71-568 

64 

20-992 

8-896 

44-416 

56-704 

105-920 

72-704 

65 

21-320 

9-035 

45-110 

57-590 

107-575 

73-840 

66 

21-648 

9-174 

45-804 

58-476 

109-230 

74-976 

67 

21-976 

9-313 

46-498 

59-362 

110-885 

76-112 

68 

22-304 

9-452 

47-192 

60-248 

112-540 

77-248 
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Carded  Yarn. 

Combed 
Yarn. 

Carded, 
Combed, 

Weft, 
Mohair, 
Alpaca  and 
Cheviot 

Yarn. 

Linen, 
Tow, 
Hemp, 
Jute  and 
Ramie 
Yarn. 

Vicuna 

and 
Carded 
Yarn. 

O) 

Metric, 
1000  m.  per  1  ki] 
or  500  m.  per  J  ki 

French  (Sedan; 
12,56  aunes  pei 
1  Paris  lb. 

French  (Elbeuf 
3600  m.  per  ^  kil 

French, 
600  aunes  per  ^  k 

English, 
560  yards  per  1  ] 

Enolish, 
300  yards  per  1 1 

Saxon, 
780  Leipzig  ells  j 
1  Zollpfund. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 

XVIII. 

Oa 

OQ.AQO 

9-591 

47*886 

61-134 

114-195 

78*384 

7n 

/U 

9*730 

48*580 

62*020 

1 1 5-«50 

79*520 

71 

AO  AOO 

9-869 

49-274 

69-Q06 

117*505 

80*656 

79 
1  z 

O-LO 

10*008 

49-968 

63*792 

119*160 

81*792 

1  O 

23*944 

i.\J  -LVJ  / 

50-669 

64*678 

UA. 
1  ^ 

24*272 

10*286 

51*356 

65*564 

122*470 

84*064 

1  0 

24*600 

10*425 

52*050 

66*450 

124*125 

85*200 

'TP. 
i  O 

Ztt  yziO 

10*564 

52*744 

67*336 

1  9f^-7ft0 
±AO   1  OVJ 

QA.QQA 
ou  oou 

i  1 

AO  AO\j 

53*438 

68-222 

127*435 

ft7'4.79 

TO. 

i  o 

54*132 

69*108 

1  9Q-0Q0 

00  yJKJO 

7Q 

25*912 

10*981 

54*826 

69*994 

130*745 

89*744 

80 

26*240 

11-120 

55*520 

70*880 

132*400 

90*880 

81 

26*568 

11-259 

56*214 

71-766 

134*055 

92-016 

82 

26*896 

11-398 

56*908 

72-652 

135*710 

93-152 

83 

27*224 

11-537 

57*602 

73*538 

137-365 

94-288 

84 

27*552 

11-676 

58-296 

139-020 

95-424 

85 

27-880 

11-815 

58*990 

75*310 

140-675 

96*560 

86 

28*208 

11-954 

59-684 

76*196 

142*330 

97*696 

87 

28-536 

12*093 

60*378 

77*082 

143*985 

98-832 

88 

28*864 

12*232 

61-072 

77-968 

145*640 

99*968 

89 

29-192 

12*371 

61-766 

78-854 

147*295 

101-104 

90 

29-520 

12*510 

62-460 

79-740 

148*950 

102-240 

91 

29-848 

12*649 

63-154 

80-626 

150-605 

103-376 

92 

30*176 

12-788 

63*848 

81-512 

152*260 

104-512 

93 

30-504 

12*927 

64*542 

82*398 

153*915 

105*648 

94 

30-832 

13*066 

65*236 

83*284 

155*570 

106*784 

95 

31-160 

13-205 

65-930 

84-170 

157*225 

107*920 

96 

31-488 

13-344 

66*624 

85*096 

158*880 

109*056 

97 

31  816 

13*483 

67-318 

85-942 

160-535 

110-192 

98 

32-144 

13*622 

68*012 

86-828 

162*190 

111*328 

99 

32-472 

13-761 

68-706 

87-714 

163-845 

112-464 

100 

32-800 

13-900 

69-400 

88*600 

165*500 

113*600 
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By  means  of  the  foregoing  tables  it  is  easy  to  see  at  once 
which  No.  of  any  other  system  corresponds  in  weight  and 
length  to  a  given  metric  yarn  No.,  e,g.  :  — 

What  English  weft  No.  is  equivalent  to  metric  No.  10  ? 

On  turning  to  the  table  and  finding  metric  No.  10,  the 
column  numbered  xvi.  will  give  the  No.  8-860,  ix.,  1  kilo,  of 
yarn,  metric  No.  10,  and  the  same  weight  (2*2  lb.)  of  English 
weft  No.  8*860  will  contain  an  equal  length  of  yarn,  viz,^ 
10,000  metres  (10,936  yards). 

Conversely,  to  ascertain  the  relation  between  a  given 
No.  of  yarn  (whole  number)  in  any  system  and  the  metric 
system,  the  form  of  calculation  given  on  p.  110  is  employed. 

Weights  and  Measures. 

1  Austrian  or  Vienna  ell  =  0-7775586  metres  ==30*6  inches. 

1  Prussian  or  Berlin    „  =  0-66694  „  rr26-26 

1  gaxon  or  Leipzig  =  0-565  =22*25  ,, 

1  French  or  Parisian   „  ^  1-188446         „  =46-79 

1  English  yard  =  0-91439179     „  =36 

1  Austrian  or  Viennese  lb.  =  560*060  grams  =  1*23  lb. 

1  Prussian  or  Berlin  Handelspfund  (lb.)  =  467-711     „     =1-03  „ 

1  German  or  Zollpfund  (lb.)  =  500  „     =1'1  „ 

1  French  or  Parisian       „  =  489*6058   „     =1-08  „ 

1  English                       „  =  453-59265,,  =1 

Calculating  the  Weight  of  Linen  Yarn. 

In  all  yarns,  except  linens,  the  bundles  packed  for  ship- 
ment are  of  constant  weight,  and  the  length  of  yarn  in  the 
bundle  varies  with  the  No. 

In  the  case  of  linen  yarns,  however,  the  converse  practice 
obtains,  the  length  of  yarn  in  a  pack  being  invariable, 
whereas  the  weight  alters  in  conformity  with  the  yarn  No. 

To  determine  the  weight  of  a  pack  of  any  given  yarn  No., 
proceed  as  follows  : — 

In  the  case  of  systems  where,  e.g.,  the  number  of  lays 
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going  to  1  lb.  gives  the  yarn  No.,  the  given  yarn  No.  is 
divided  into  the  number  of  leas  in  the  pack,  and  the  answer 
will  give  the  v^^eight  of  the  latter. 

For  example :  Yarn  No.  30  (English)  contains  2400  leas,  and  there- 
fore weighs  2400  -f  30  =  80  lb.  per  pack. 

To  find  the  weight  in  kilos,  the  number  of  leas  in  a  pack 
is  multiplied  by  the  equivalent  of  1  lb.  in  grams,  and  the 
product  divided  by  the  yarn  No.,  e.g.  : — 

lays,  2400  x  453-5  (grams)  =  1088-4-^30  =  36-28  kilos 

as  the  weight  of  a  pack  of  No.  30  yarn. 

Austrian  linen  yarns  are  calculated  to  kilos  as  follows : — 
The  number  of  hanks  per    Schock  "  (pack)  is  multiplied 
by  the  metric  equivalent  of  10  lb.  English  (i.e.,  4*535  kilos), 
and  the  product  is  divided  by  the  yarn  No.,  e.g.^ 

hanks,  240  x  4*535  kilos  =  1088-400  -f  30  =  36-28  kilos 

as  the  weight  of  the  pack. 

The  following  constants  are  used  in  weight  calculations  : — 

English  system  for  calculating  to  English  lb.,  2400 

kilos,  1088-4 

Austrian    ,,  ,,  ,,  ,,  1088*4 

i.e.,  any  given  yarn  No.  divided  into  one  or  other  of  these 
figures  gives  the  weight  of  a  pack. 

The  relative  weights  of  the  various  linen  yarn  Nos.  are 
given  in  the  subjoined  table.  It  may  be  observed  that  the 
linen  yarns  spun  in  Austria  range  from  No.  6  to  No.  70, 
sometimes  up  to  No.  150,  whereas,  still  finer  grades,  up  to 
No.  300,  are  spun  by  British  makers. 

The  coarse  Nos.  rise  by  two's  from  No.  6  to  about  No.  40 ; 
the  finer  yarns,  from  40  upwards,  rising  by  fives,  and  the 
finest  of  all  by  tens. 
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Weights  of  Linen  Yams, 
{a)  English  System. 
1  pack  =  720,000  yards  or  658,362  metres. 


Weight  per  Pack. 

Weight  per  Pack. 

Yarn 

Lb. 

Kilos. 

Yarn 

Lb. 

Kilos. 

No. 

No. 

Constant, 

Constant, 

Constant, 

Constant, 

2400. 

1088-4. 

2400. 

1088-4. 

6 

400 

181*400 

135 

17^9 

8-062 

8 

300 

136-050 

140 

171/7 

7-774 

10 

240 

108-840 

145 

7-506 

12 

200 

90-700 

150 

16 

7-256 

14 

171=^/7 

77-743 

155 

7-022 

16 

150 

68-025 

160 

15 

6-802 

18 

1331/3 

60*467 

165 

142/17 

6*596 

20 

120 

54-420 

170 

6-402 

22 

109Vn 

49-473 

175 

13-77 

6-219 

24 

100 

45-350 

180 

I3V3 

6-047 

26 

92^13 

41-862 

185 

12^^/37 

5-883 

28 

85'7, 

38-871 

190 

12''/i9 

5-728 

30 

80 

36-280 

195 

5-582 

32 

75 

34-012 

200 

12 

5-442 

35 

68V7 

31-097 

205 

5-309 

40 

60 

27-210 

210 

11=^/7 

5-183 

45 

531/3 

24-187 

215 

11^43 

5-062 

50 

48 

21-768 

220 

1010/n 

4*895 

55 

19-789 

225 

10^/3 

4-837 

60 

40 

18-140 

230 

10^^23 

4-732 

65 

/i3 

ID  /  ^0 

235 

4  DOl 

70 

34^/7 

15-550 

240 

10 

4-535 

75 

32 

14-512 

245 

9^749 

4-442 

80 

30 

13-605 

250 

4-354 

85 

28^17 

12-805 

255 

9'/:7 

4-269 

90 

262/3 

12-094 

260 

4-186 

95 

25^/19 

11-457 

265 

9^53 
879 

4-107 

100 

24 

10-884 

270 

4-031 

105 

227, 
21^/n 

10-366 

275 

87n 

3-958 

110 

9-895 

280 

877 

3-887 

115 

2020/23 

9-464 

285 

87l9 
8729 

3-819 

120 

20 

9-070 

290 

3-753 

125 

19V5 

8-707 

295 

8759 

8 

3-689 

130 

18^/33 

8-372 

300 

3-628 
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(6)  Austrian  System. 

1  Schock  (pack)  =  864,000  Viennese  ells  =  671,810  metres  =  734,707 
yards. 

Constant :  for  kilo  =  1088-4. 

Particulars  of  Carded  Yarn. 
Old  Austrian  System. 

From  the  information  already  given,  it  is  evident  in  the 
Austrian  system  of  numbering  carded  yarn,  the  yarn  No.  is 
indicated  by  the  number  of  hanks  (Stiick) — of  1760  Viennese 
ells  =  1369  metres  =  1496*3  yards — going  to  1  Viennese  lb. 
<=  560  grams  =  1*23). 

Thus,  for  example,  if  1760  Viennese  ells  of  yarn  weigh  1 
Viennese  lb.,  the  yarn  is  No.  1 ;  if  1760  x  2  ells  weigh  1 
Viennese  lb.,  No.  2,  and  so  on;  the  length  of  the  yarn  in- 
creasing by  1760  Viennese  ells  for  each  ascending  No. 

In  some  Continental  weaving  districts,  where  the  yarn  is 
wound  in  ''cops"  (Schleifeln,  Kotzer),  containing  varying 
lengths  of  yarn,  the  size  is  expressed  in  ''Loth"  (=  of 
the  German  lb.  =  17*5  grams  =  0*616  oz.),  or,  nowadays, 
more  frequently  in  grams,  so  that  one  hears  of  24-,  20-,  16-, 
10-"  loth"  yarn.  For  example,  4-"  loth "  warp  is  also 
known  as  "60-gram  warp";  10-"  loth  "  weft  as  "175-gram 
weft,"  and  so  on. 

1  Austrian  lb.  contains  32  "  Loth,"  each  equal  to  17*5  grams, 
so  that  a  32-"  loth  "  yarn — which  weighs  560  grams — means 
that  1760  Viennese  ells  go  to  that  weight,  and  it  is  therefore 
a  No.  1  yarn.  A  20-" loth"  yarn  weighs  350  grams,  and, 
consequently,  is  No.  If,  If  x  1760  Viennese  ells  (=  2816 
Viennese  ells,  2190*4  metres,  or  2394  yards)  are  required  to 
make  up  the  weight  of  560  grams  (1-23  lb.) 

This  explanation  shows,  that  by  dividing  either  the  indi- 
cated number  of  "Loth"  into  32,  or  the  number  of  grams 
into  560  (=  1  Austrian  lb.),  the  hank  No,  of  the  yarn  can 
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be  ascertained ;  and  by  multiplying  this  quotient  by  1760 
Viennese  ells,  or  by  1369  metres,  the  answer  obtained  gives 
the  number  of  Viennese  ells,  or  of  metres,  of  the  given  yarn 
No.  in  1  Viennese  lb. 

In  fine  yarns — low  Loth"  Nos. — the  difference  between 
two  consecutive  whole  Nos.  is  too  great  for  practical  use,  so 
that  intermediate  Nos.,  e.g.^  4|^-,  loth,"  and  such 
like,  have  to  be  employed. 

In  the  subjoined  table  nearly  the  whole  series  of  yarn 
Nos.  expressed  on  the  Loth  "  basis  is  given,  with  the  corre- 
sponding weights  in  grams,  hank  Nos.,  and  international 
metric  Nos. 
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Comjmrative  Table  for  Carded  Yarn, 
Austrian  System. 

1  Stiick  (hank)  =  1760  Viennese  ells,  1369  metres,  or  1497-7  yards. 
Basis  of  weight,  1  Viennese  lb.  —  560  grams  =  1-23  lb. 


Weight  per 

Weight  per 

Hank. 

Yarn 
No.  in 
Hanks. 

Hank. 

Yarn 
No.  in 
Hanks. 

Metric 

Metric 

In 

In 

No. 

In 

In 

No. 

Loth. 

Loth. 

(jrnris 

32 

560 

1 

2-445 

8V9 

^  /2 
/  4 

149 

3^7:7 

9-205 

31 

542 

iVai 
IV15 

2-524 

144 

3^733 

9-484 

30 

525 

2-608 

8 

140 

4 

9-780 

29 

507 

1^/29 

2-698 

7^/4 

136 

4731 

10-095 

28 

490 

IV7 
1^/27 

2-794 

•  /2 

131 

47l5 

10-432 

27 

472 

2-898 

7V^ 
'  /  4 

127 

4^729 

10-792 

26 

455 

l'/l3 

3-009 

7 

122 

477 

11-177 

25 

437 

1^25 

3-130 

^  /4 

118 

4^727 

11-591 

24 

420 

IV3 

3-260 

6V0 

114 

4^7l3 

12-037 

23 

402 

1^/23 

3-400 

109 

5725 

12-518 

22 

385 

iVn 

3-556 

6 

105 

5;/3 

13-040 

21 

367 

1^V21 

1^/5 

3-726 

101 

^"^'723 

13-607 

20 

350 

3-912 

51/, 

96 

5Vn 

14-225 

19 

332 

4-118 

92 

6^/21 

14-903 

18 

315 

1V9 

4-347 

5 

87 

6^/5 

6^Vl9 

7V9 

15-648 

17 

297 

4-602 

47, 

83 

16-472 

16 

280 

2 

4-890 

79 

17-387 

15 

262 

2^15 

5-216 

474 
4 

74 

7%7 

8 

18-409 

14 

245 

2^/7 

5-589 

70 

19-560 

13 

227 

2^13 

6-018 

374 

66 

20-864 

12 

210 

2^3 

6-520 

3V2 

61 

9Vl7 

22-354 

11 

192 

2^7n 

7-113 

3V4 

57 

9^Vl3 

24-074 

10 

175 

fU 

7-824 

8 

52 

10^/3 

26-080 

9^/4 

171 

^"^V39 

8-025 

274 

48 

28-451 

166 

87l9 

8-236 

2V2 

44 

14% 

31-296 

162 

3^737 

8-458 

2V4 

39 

34-773 

9 

157 

8-693 

2 

35 

16 

39-120 

83/, 

153 

3^735 

8-942 

Note, — The  metric  No."  in  this  table  imphes  that  a  corre- 
sponding number  of  metres  go  in  each  case  to  the  kilo,  e.g.^ 


^  28-4  grams  =  1  oz. ;  so  the  figures  in  this  column  when  divided 
by  that  factor,  give  the  weight  in  ozs. 
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No.  16  (hank  No.)  is  equivalent  to  No.  39*120  metric,  and, 
consequently,  contains  39,120  metres  per  1  kilo. 

In  reckoning  the  grams^  the  fractions  from  to  are 
disregarded,  whilst  those  between  -^^  and  y-^  are  counted  as 
1  gram. 

The  Number  or     Titre"  of  True  Silk. 

The  system  of  numbering  pursued  for  silk  differs  from 
that  for  all  other  yarns,  and  is  based  on  a  constant  length 
and  variable  weight.  The  higher  the  number  or  titre"  of 
the  silk  the  coarser  the  thread. 

The  No.  is  expressed  in  so-called  deniers". 

Of  the  different  methods  adopted,  the  following  are  the 
chief : — 

1.  International  {French)  Titre. 

Here  the  titre  is  either  the  weight  of  10,000  metres  in  grams, 
or  500         ,,  deniers. 

1  denier  =  0*050  gram  (or      gi'am)  =  0*771  grain. 

2.  NeiD  Lyons  (French)  Titre. 

The  titre  =  the  weight  of  12,000  metres  in  deniers, 
or  500  *'gran". 

1  denier  =  lb.  (French)  or  1*2747  grams  (  =  19*66  grains  or  0*044  oz.). 
1  gran  =  ^2TB  0*0531     ,,  0*819  grain). 

1  Paris  lb.  =  16  oz.  of  24  deniers  —  384  deniers  of  24  gran  =  9216  gran 
=  489-5064  grams  =  1*078  lb. 

3.  Old  Lyons  Titre. 

The  titre  =  the  weight  of  9600  aunes  or  Paris  ells  {—  11,409  metres 
or  12,470  yards)  in  deniers,  or  the  weight  of  400  aunes  (=  475f  metres 
or  519*6  yards)  in  gran. 

Deniers  and  grans  have  the  same  value  as  in  System  2. 

4.  Turin  Titre  (Titolo  legale). 

The  titre  is  the  weight  of  9000  metres  in  grams,  or 

,,  450        ,,  deniers. 

1  denier  (denaros)  —  0*05  grams  or  -^-^  gram. 
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5.  Milan  Titre  (Titolo  Milanese). 

The  titre  is  the  weight  of  9600  aunes  in  deniers,  or 
400       „  gran. 
1  denier  ^yi^  part  of  the  Milan  gold  mark  =  1-224  grams  =  0-0431  oz. 
Igran^^^Vs  n  "  =0-051     „    (0-778  grain). 

The  gold  mark  weighs  8  oz.  of  24  deniers  =  192  deniers  of  24  gran  = 
4608  gran  =  235  grams  =  8-274  oz. 

6.  Piedmont  Titre  {Titolo  Piemontese). 

The  standards  of  measurement  are  the  same  as  in  the 
Milan  titre,  but  the  weights  are  based  on  the  Turin  lb. : — 

1  denier  =2i 8  of  1  Turin  lb.  =  1-2736  grams  =  19*65  grains  or  0*045  oz. 
lgran  =  ^JT^  „  =0*0534     „     =  0*8238  grain. 

1  Turin  lb.  =  12  oz.  of  24  deniers  =  288  deniers  of  24  gran  =  6912  gran 
=  368-8  grams  =  12-98  oz. 

Example. 

{International  System). 

If  10,000  metres  weigh  30  grams,  500  metres  of  the  same 
silk  will  weigh  f§  =  grams,  and  as  this  is  equal  to  30 
deniers,  the  silk  is  No.  30  denier  yarn. 

In  determining  the  titre,  a  fine  indicating  balance  is  em- 
ployed ;  and  since  the  cocoon  thread  is  uneven,  several  leas 
(of  500  metres)  are  unreeled,  the  heaviest  and  lightest  being 
taken  as  the  average  denier  No. 

Thus,  supposing  the  lightest  lea  to  weigh  28  and  the 
heaviest  30  deniers,  the  titre  is  expressed  as  28/30  deniers, 
i.e.,  the  silk  is  not  lighter  than  28  nor  heavier  than  30 
deniers. 

The  titre  of  silk  ranges  between  11  and  90  deniers,  and 
one  and  the  same  silk  may  vary  by  as  much  as  10  deniers ; 
e.g.,  12/14,  24/26,  32/35,  40/45,  56/62,  70/80,  and  so  on, 
especially  in  the  coarser  Nos. 

Silk  being  extremely  hygroscopic,  or  absorbent  of  atmo- 
spheric moisture,  public  conditioning-houses  are  established, 
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under  State  control,  at  the  chief  centres  of  the  trade,  to 
enable  the  true  weight  of  silk  threads  to  be  determined  with 
accuracy.  Here  the  samples  on  which  sales  are  concluded 
are  dried  at  110°  C,  in  a  special  apparatus/  and  then  weighed 
in  a  heated  atmosphere.  The  percentage  of  moisture  is 
about  11 

The  following  classes  of  silk  yarn  are  met  with  in  com- 
merce, the  differences  consisting  in  the  degree  and  direction 
of  twist  (right-  or  left-handed),  and  in  the  number  of  com- 
ponent cocoon  threads  employed  in  the  manufacture  : — 

1.  Grege,  or  raw  silk.  This  contains  3  to  12  cocoon 
thread  slightly  twisted. 

2.  Organzine,  or  warp  silk,  prepared  by  very  closely  twist- 
ing (60  to  80  turns  per  1  cm.,  i.e.,  150  to  200  per  inch)  2 
to  3  raw  silk  threads  from  the  best  (most  uniform)  cocoons ; 
hence  the  name  double  or  three-ply  organzine. 

3.  Trama,  or  silk  weft,  characterised  by  a  much  lighter 
degree  of  twist,  prepared  from  2  to  3  raw  silk  threads  from 
second  quality  cocoons. 

4.  Cordonnet,  or  sewing  silk  (embroidery  silk),  consists  of 
more  or  less  twisted  organzine  threads.  Single  silk  (Pel- 
seide)  is  twisted  from  8  to  10  inferior  cocoon  threads,  and  is 
employed  as  the  foundation  for  gold  and  silver  tinsel  thread. 

The  above-mentioned  silks  are  not — as  is  frequently  though 
erroneously  assumed — prepared  by  spinning.  Nevertheless, 
irregular  cocoons,  such  as  are  difficult  to  wind,  "  strussi," 
or  those  from  which  the  moth  has  escaped,  and  double, 
bitten,  or  perforated  cocoons — in  short,  all  waste  silk — form 
the  raw  material  of  the  spun  silks  met  with  in  commerce, 
as  flock"  or  ^^florette"  silk,  ''chappe*'  silk,  ''spun''  silk. 
The  waste  from  these  latter  again  constitutes  '*  bourette". 

1  A  description  of  the  apparatus  for  conditioning  silk  will  be  found 
in  Herzfeld's  Technical  Testing  of  Yarns,  etc.,  published  by  Scott,, 
Greenwood  &  Co.,  London. 
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Even  here  the  spinning  capacity  of  silk  waste  is  not  ex- 
hausted, and  a  number  of  low-grade  threads  (also  termed 
^'bourette")  are  prepared  therefrom,  and  utilised  for  ladies^ 
dress  materials,  fancy  goods,  embroideries,  cleaning  cloths, 
etc. 

All  these  latter  spun  yarns  are  outside  the  category  of 
true  silk,  and  are  numbered  in  the  same  manner  as  the  other 
spun  silks. 

In  addition  to  true  silk,  there  are  also  the  varieties  known 
as  wild  silk,  mussel  silk  (from  Fenna  nobilis^  etc.) ;  and  of 
late  years  artificial  silk  has  been  introduced. 

The  most  valuable  of  the  wild  silks  is  that  produced  by 
the  Tussah  or  oak  moth,  and  known  as  Tussah  silk. 

The  silks  produced  by  all  other  larvae,  etc.  (as  also  artifi- 
cial silk),  are  less  highly  regarded  in  commerce,  on  account 
of  their  lower  tensile  strength,  smaller  quantity,  or  inferior 
appearance  ;  and,  as  a  rule,  are  used  only  for  mixing. 

From  the  particulars  of  the  different  systems  of  number- 
ing already  given,  it  is  evidently  not  a  matter  of  indifference 
whether  a  silk  No.  is  marked  by  one  method  or  another  in- 
discriminately ;  because  each  system  is  based  either  on  a 
different  weight  or  length  to  the  others. 

If  now  it  is  desired  to  ascertain  the  equivalent  of  No.  1  of 
one  system  in  another  system,  the  same  procedure  must  be 
followed  as  in  the  spun  yarns,  i.e.,  multiply  the  number  of 
weight  units  (grams)  per  denier  of  the  one  system  with  the 
number  of  length  units  (metres)  per  denier  of  the  other 
system,  and  divide  the  resulting  products. 

It  should  be  noted  that  the  word  denier  "  is  erroneously 
employed  in  commerce  in  place  of  ^'gran,"  and  this  should 
also  be  so  understood  in  the  conversion  calculation  referred 
to. 

Below  is  appended  a  table  of  the  mutual  ratio  of  the  chief 
titres.    From  this  a  given  No.  can  be  converted  into  the 
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corresponding  No.  of  another  system,  by  multiplying  the 
former  on  the  ratio  factor  given  in  the  colmim  for  the  latter. 


Mutual  Belation  of  the  Chief  Silk  "  Titres 


International, 
5(10  m.  per  denier 
of  oV  gram. 

New  Lyons, 
.500  m.  per  gran 
of  0-0531  gram. 

Old  Lyons, 
475|  m.  per  gran 
of  0-0531  gram. 

r2  ^ 

H  .  ^\oi 
So 

Milan, 
475|  m.  per  gran 
of  0-051  gram. 

Piedmont, 
475|  m.  per  gran 
of  0-0533  gram. 

1 

0-9416196 

0-8952448 

0-9000000 

0-9321078 

0-8913838 
0-9471825 
0-9962477 

1-0620000 

1 

0-9507500 

.  0-9558000 

0-9898985 

1-1170128 

1-0518013 

1 

1-0053116 

1-0411765 

I'lllllll 

1-0462440 

0-9947165 

1 

1-0356754 

0-9909839 

1-0728372 

1-0102046 

0-9604520 

0-9655535 

1 

0-9568480 

1-1218512 

1-0557627 

1-0037665 

1-0090981 

1-0450980 

1 

The  length  of  1  kilo  (2-2  lb.)  of  silk  should  therefore  be  :— 
International  titre  10,000,000  metres  =  10,936,330  yards. 


New  Lyons  „  9,416,146  „  ^  10,297,780 

Old       „  „  8,952,448  „  =  9,790,666 

Turin  „  9,000,000  „  =  9,842,697 

Milan  „  9,321,078  „  =  10,193,810 

Piedmont  „  8,913,838  „  =  9,748,441 


The  actual  length  received  (percentage  of  loss)  must  be 
left  to  personal  experience. 
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A    FEW    USEFUL  HINTS. 


Calculating  Warps. 


In  the  case  of  warps  all  of  one  colour,  the  total  number  of 
threads  in  the  width  is  multiplied  by  the  warp  length,  and 
the  product,  divided  by  the  calculated  length  of  a  hank,  gives 
the  number  of  hanks  required, 


Where  warps  of  more  than  one  colour  are  used,  it  must 
first  be  clearly  ascertained  how  many  threads  of  each  colour 
(also  quality  or  strength)  are  contained  in  the  whole  width. 

Examiyle :  Total  threads,  3640  ;  length  of  warp,  54^  yards ;  No.  of 
threads  per  repeat :  46  brown,  2  blue,  14  black  (total  62). 
3640      62  threads  per  repeat      58  repeats  on  44  threads. 
46  brown  x  58      2668  +  44      2712  brown  threads. 

2  blue     X  58       116  +    0  =    116  blue 
14  black   X  58  =    812  +    0       812  black 


e.g.,  No.  of  threads 


2460  X  71-59  yards 
1027J  yards 


_  =  171  hanks. 


Total,  3640  threads. 


Blue  : 


Brown : 


Black : 


2712  X  54^  yards 
787  yards 
116  X  54^ 

787 
812  X  541 
787 


=  188  hanks. 


56 


8 


(133) 
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Weft  Calculations. 

Multiply  the  number  of  picks  per  inch  by  the  length  of 
the  cloth,  and  the  product  by  the  width  of  the  reed  in 
inches,  and  divide  the  result  by  the  length  of  a  hank  in 
yards:  e,g.,  picks  per  inch,  70;  length  of  cloth,  18*2  yards; 
width  of  reed,  40  inches ;  length  of  hank,  480  yards. 

^         ^       =  106  hanks  required. 
480  ^ 

In  the  case  of  coloured  (checked)  fabrics  proceed  as 
follows : — 

Multiply  number  of  repeats  per  yard  by  the  length  of  the 
piece,  the  product  by  the  reed  width,  and  the  result  by  the 
number  of  threads  of  the  one  colour  per  repeat,  dividing  the 
total  by  the  length  of  a  hank. 

Example  :  Number  of  repeats  per  yard,  24  of  96  threads  +  16  threads 
over. 

Length  of  piece,  66*7  yards ;  width  of  reed,  1*1  yard  ;  pattern :  40 
threads  Bordeaux,  18  cream,  38  olive ;  total,  96. 

Threads       ^  ^^''^  =  11  repeats. 
96 

Kepeats,  24  x  66'7  =  1600-8  +  11  1611*8  x  1-1  =  1773  yards, 
contain  one  pick  of  the  total  repeats. 

^    ^           1773  X  40       ^  ,  ^ 
Bordeaux :   =  76  hanks. 

Cream:       1773  x  18  ^3, 
940 

Olive:         m^  =  n  „ 
940 

Calculations  of  Cost  Prices  in  Hanks. 

Example  :  What  is  the  cost  of  69  hanks  of  No.  36  yarn 
at  Is.  per  lb.  ? 

The  price  of  one  hank  at  this  rate  is  pence ;  hence  this 
price  multiplied  by  the  total  number  of  hanks  gives  the 
answer,  viz,  : — 

4|  X  69     Is.  lid. 
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In  the  case  of  doubled  yarn  (twist)  one  hank  would  cost 
-^1  pence,  because  only  18  hanks  go  to  the  lb. 

For  3-ply  yarn  the  following  method  is  pursued : — 
Example  :  What  will  69  hanks  of  20/3  cost  at  Is.  per  lb.  ? 

12d^^jply)  ^  g    ^  ^2^.2^^  ^  ^0^^  ^^^^ 
20  * 

The  weight  of  a  given  number  of  hanks  in  lb.  is  found  by 
dividing  them  by  the  yarn  No.  in  the  case  of  single  yarns  ; 
thus  67  hanks  of  No.  36  yarn  weigh  67  ^  36  =  1-861  lb. 

The  same  number  of  hanks  of  this  No.,  if  of  doubled  yarn, 
would  weigh  67  x       =  3-722  lb. 

In  3-ply  yarn  the  number  of  hanks  is  multiplied  by  3  and 
divided  by  the  yarn  No.,  e,g.  : — 

67  hanks  of  20/3  yarn  weigh — 

^^LJLA  =  10-05  lb. 
20 

This  plan  holds  good  whatever  unit  of  weight  (lb.,  kilo, 
etc.)  be  adopted. 

Calculation  of  the  Cost  of  Different  Lengths  of  Waep 
OR  Cloth  from  a  given  Length  and  Price. 

This  is  a  matter  of  simple  proportion.  For  example : 
What  will  40  yards  of  cloth  or  warp  cost  when  the  price  of 
45  yards  is  36s.  ? 

If  X  36  32s. 

Calculating  Keeds  for  Unequally-Distributed  Warps. 

Example  I. 

A  total  number  of  4800  warp  threads  is  to  be  distributed 
as  under : — 

1  dent  =  3  threads. 
1    „    -  4 

7  threads  per  2  dents. 
4800  -f  7  =  686  x  2  =  1372  dents  are  necessary. 
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Example  II. 

4540  warp  threads  are  to  be  arranged  as  follows  : — 
1  dent  =  4  threads. 

In       -  3  „ 

1    „     =  3  „ 

10  threads  per  3  dents. 
Here  4540  -^  10  =  454  x  3  =  1362  dents  are  required. 

Determining  the  Number  of  Dents  per  Unit  of  Length. 

Divide  the  number  of  dents  by  the  width  of  the  reed,  and 
the  quotient  will  be  the  answer  required,  e.g.  :  — 

926  dents  ;  reed  64  inches : — 

926  -f  64  =  14-47  dents  per  inch. 
926  dents  ;  reed  160  centimetres  wide  : — 
926  -r  160  =  5*79  dents  per  centimetre,  or  57*9  per  decimetre. 

Sizing  the  Warp. 

Warps  are  still  often  sized  by  hand,  ^.e.,  with  the  hand- 
sizing  machine.  The  usual  dressing  for  10  lb. — or  from  8 
to  12  lb.  of  warp — is  1  lb.  of  good  size,  previously  steeped  in 
cold  water  until  thoroughly  swollen,  then  mixed  with  2|- 
quarts  of  water  at  about  50°  C.  (122°  F.),  and  passed  through 
a  fine  wire  gauze  sieve,  or  better  still,  through  a  filter  bag. 

The  warp  must  be  made  just  so  damp  that  when  tightly 
twisted  by  hand,  only  a  moderate  amount  of  liquid  appears 
on  the  surface. 

An  addition  of  a  handful  of  soda  to  the  size,  for  every  65 
to  70  lb.  of  warp,  will  render  the  latter  supple. 

If  the  size  is  too  hot  or  too  cold,  or  too  much  of  the  liquid 
is  left  in  the  warp,  the  consequences  will  be  unfavourable. 
It  is  sufficient  to  mention  this  here  without  going  more 
closely  into  particulars. 
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Pickers. 

To  obtain  good  durable  pickers,  they  must  be  prepared  in 
the  following  manner  : — 

Since  the  hide  for  this  purpose  is  so  manipulated  as  to 
attain  a  high  degree  of  suppleness,  and,  consequently,  as  a 
rule,  contains  moisture,  the  straps  ought  to  be  hung  up  for 
a  few  weeks  before  use,  in  a  dry  but  not  hot  place,  preferably 
in  a  good  draught.  They  are  then  steeped  for  three  or  four 
weeks  in  animal  oil  (bone  oil  or  fish  oil,  but  not  mineral  oil), 
and  are  afterwards  hung  up  to  drain  and  dry  in  an  airy — 
but  not  hot — place,  for  at  least  six  months — or  even  two 
years.  As  the  drying  progresses  month  by  month,  so  the 
strips  increase  in  durability,  and  finally  become  like  bone. 

Prolonged  drying  also  precludes  the  risk  of  the  weft  be- 
coming spotted  with  grease  stains  from  the  picker. 

Pickers  with  two  rivets  at  the  head  end  are  frequently 
used.  Eivets  should  only  be  inserted  after  the  picker  is 
thoroughly  finished,  i.e.^  prepared  and  dried. 

The  best  quality  of  pickers  alone  should  be  purchased, 
because  one  good  picker  will  outlast  two  or  more  bad  ones. 
It  is  therefore  inadvisable  to  choose  the  latter  in  order  to 
effect  a  small  economy. 

It  is  advisable  not  to  be  niggardly  in  purchasing  new 
pickers,  but  to  lay  in  a  good  stock,  in  order  to  give  them 
ample  time  to  dry.  This  course  will  be  attended  with  com- 
pensating advantages. 

Harness. 

In  setting  up  or  building  harness,  it  is,  above  everything, 
necessary  to  ascertain  how  many  threads  and  lengths  of 
same  are  required  (and,  consequently,  how  many  altogether), 
and  of  what  strength.  Also,  whether  they  are  to  be  sus- 
pended on  the  needle  cords  by  means  of  swivels,  loops,  or 
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rings ;  and,  further,  the  dimensions  and  shape  of  the  mails, 
as  well  as  their  movement,  must  be  borne  in  mind.  Finally, 
the  most  important  point  of  all,  the  weights — how  many  to 
the  lb. — must  be  determined. 

The  cords  vary  in  thickness  from  -^^  to  -^^  of  an  inch,  viz. : — 

Harness  for  fine  warps,  silk,  etc.,      to  -q^^  of  an  inch. 
„        medium  warps  n  sV 

heavy  n  2V 

The  degree  of  displacement  of  the  mails  varies  according 
to  the  goods  and  the  height  of  the  shed.    Thus  it  may  be  : — 

In  clothing  looms,  top  5,  underneath  9  inches. 
In  buckskin        ,,       8^,        ,,        8^  „ 
In  damask  5,         ,,        9  ,, 

The  determination  of  the  form  and  size  of  the  mails  may 
be  left  to  the  maker. 

An  important  point  is  the  selection  of  weights  (lingoes). 
If  too  heavy,  the  machine  works  harder,  the  harness  threads 
soon  become  worn  out  through  rubbing,  and  the  mails  and 
weights  will  drop  before  long.  In  the  converse  case,  i.e., 
when  the  weights  are  too  light,  danger  is  incurred  of  the 
warps  in  the  bottom  shed  lifting,  so  that  the  weft  misses 
them  and  gives  rise  to  faults  ;  or,  in  power  looms,  the  shuttle 
may  be  thrown  out. 

The  method  of  selection  is  as  follows :  A  ratio  of  1  :  3  is 
taken,  i.e.,  for  a  No.  1  metric  warp,  3  irons,  each  weighing 
1  kilo  (2-2  lb.),  are  required ;  a  No.  10  yarn  taking  30  irons, 
and  so  on,  so  that  No.  80  (metric)  yarn  will  require  240 
irons  (total  weight  521  lb.) 

N.B. — The  conversion  of  other  systems  of  yarn  numbering 
into  the  metric  system  has  already  been  detailed. 

When  several  kinds  of  yarn  are  put  in  the  same  mail  the 
yarn  Nos.  must  be  considered  in  weighting.  Thus  3  threads 
of  No.  30  (metric)  are  equivalent  to  1  of  No.  10;  and  No. 
40/2  is  equal  to  No.  20  single. 
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The  iron  weights  are  of  various  lengths,  and  this  question 
chiefly  concerns  the  maker.  They  should  not  however  be 
too  short,  or  they  may  catch  one  against  another ;  10  inches 
is  a  convenient  average  length. 

The  height  of  the  board  is  adjusted  so  that  there  is  room 
for  a  vertical  stroke  of  about  six  inches  between  the  loop 
connecting  the  mail  to  the  threads  and  the  lower  face  of  the 
bar.  Setting  too  high  should  be  avoided,  because,  in  the 
first  place,  a  considerable  distance  between  the  board  and 
the  machine  helps  to  lengthen  the  life  of  the  threads,  and 
secondly,  harness  with  a  high  board  has  a  greater  tendency 
to  sway. 

The  stroke  must  be  allowed  for  in  every  arrangement,  to 
prevent  the  loops  from  coming  in  contact  with  the  holes  of 
the  board  when  the  machine  is  lifting. 

The  threads  are  all  cut,  either  to  the  same  length,  or,  in 
the  case  of  wide  mails,  more  economically  into  three  or  four 
different  lengths. 

A  measuring  cord  is  employed,  w^hich  is  drawn  towards 
the  left  hand,  from  the  end  of  the  cord  from  the  first  hook, 
to  the  last  hole  in  the  board,  a  margin  of  two  to  four 
inches  more  being  allowed  to  make  sure  of  having  length 
enough. 

Where  three  or  four  different  lengths  are  cut,  the  measure 
is  always  taken  to  the  farthest  hole  for  each  set. 

The  threads  can  be  attached  to  the  machine  either  out  of 
the  loom,  i.e.,  in  the  lowered  position,  or  in  the  loom  itself. 
Swivels  are  to  be  preferred  for  hanging,  because  the  entire 
harness  can  then  be  disconnected  and  taken  to  another  loom, 
or  else,  in  part,  thrown  out  of  work  as  required. 

After  attaching  the  threads  to  the  machine,  they  can  be 
dressed.  For  this  purpose  the  following  procedure  is  re- 
commended : — 

Sixty  parts  of  a  non-fatty  so-called     double"  (i.e.,  twice 
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boiled)  varnish  are  boiled  with  forty  parts  of  wax,  the  mass 
being  then  left  to  set  in  a  moderately  cool  place.  A  bundle 
of  the  cords  is  then  dressed  over  with  this  preparation,  by 
the  hand,  for  its  whole  length,  the  whole  being  well  rubbed 
down  by  hand  to  disperse  any  lumpiness.  All  the  rest  of 
the  cords  are  treated  in  the  same  fashion. 

It  is  well  to  hang  the  harness  up  to  dry,  when  this  can  be 
done ;  and  the  dressing  can  be  applied  by  brushing  with  a 
hard  brush  instead  of  rubbing  in  with  the  hands.  In  such 
event,  however,  the  dressing  must  be  more  fluid,  i.e.,  contain 
a  larger  percentage  of  varnish. 

In  many  instances,  only  the  parts  exposed  to  the  most 
friction  are  varnished ;  but  it  is  better  to  have  the  whole 
dressed,  in  order  to  prevent  unequal  expansion  or  contraction 
due  to  changes  of  temperature  or  weather.  This  also  pre- 
vents the  twisting  of  the  mails,  a  point  in  respect  of  which 
wire  mails  are  superior  to  cords  in  protecting  the  warp  from 
breakage. 

It  is  better  to  buy  the  varnish  ready-made  than  to  go  to 
the  trouble  of  compounding  it  oneself. 

The  threads  being  attached  in  position,  the  mails  are 
weighted  and  then  fastened  to  the  cords.  To  this  end  two 
wooden  laths,  provided  with  fine  slits,  are  fixed  parallel 
underneath  the  comber  board  ;  a  knitting  needle,  on  which 
the  eyes  of  the  mails  forming  a  diagonal  row  of  the  board 
have  been  threaded,  is  stuck  in  the  slits,  and  tying  up  begins. 

Commencing  at  one  side,  the  same  procedure  is  followed, 
from  one  cross  row  to  another,  until  the  entire  harness  is 
finished. 

In  top-shed  machines,  the  mails  must  form  a  half- shed 
underneath,  whilst  in  top  and  bottom  shaft  machines  they 
must  maintain  a  position  parallel  to  the  breast  and  taking- 
off  beams. 

In  the  appended  Fig,  1  is  shown  the  loop  for  attaching  the 
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mails,  and  also  for  fastening  the  hook  cords  on  to  the  neck 
cords. 

For  silk- weaving  machines,  it  is  of  great  advantage  to  use 
only  half  mails.  Nevertheless,  the  harness  threads  must  be 
cut  much  longer,  because  they  have  to  be  passed  through 
the  comber  board,  then  through  the  mails  and  drawn  back 
up  again  through  the  same  holes  in  the  board,  above  which 
the  ends  are  made  fast  at  different  heights.  Thus  the 
harness  threads  form  the  upper  half  of  the  mail.  Any 
sticking  of  the  cords  is  precluded,  the  loops  above  the  board 
being  at  various  and  irregular  levels. 

Although  the  fitting  up  of  such  a  harness  takes  more  time, 
the  results  are  entirely  compensated  by  the  increased  advan- 
tages derived.    One  of  these  loops  is  shown  in  Fig.  2. 


Fig.  2. 


Fig.  1. 
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Eeliable  Mandarin  Weaving  s. 

In  making  goods  of  this  class,  it  is  an  indispensable  con- 
dition that  the  pattern  must  be  as  clearly  defined  as  possible 
on  the  face  of  the  cloth,  without  any  haziness;  and  it  is 
therefore  advisable  to  make  use  exclusively  of  the  three 
following  old  and  approved  tie-ups  :  a,  being  best  for  light 
stuffs ;  b,  for  medium^  and  c,  for  heavy  goods. 

The  two  first  require  with  even  draft  twelve  shafts,  with 
uneven  draft  eight  shafts,  whilst  the  last  takes  twelve  shafts 
with  even  draft,  and  each  has  twelve  cards  or  treadles. 

It  may  be  stated  that  b  and  c  show  up  the  cleanest  in  the 
piece. 

In  the  diagrams,  red,  blue  and  black,  indicate  warp ; 
yellow  and  white  denoting  wefts.  As  a  rule,  the  cloth  is 
woven  with  the  reverse  side  up,  consequently  white  and 
yellow  are  to  be  punched. 


APPENDIX. 


143 


(a) 


1  1  1  1 

1  1  1  HI  M  1  1  1  1  1  1  1  1 

1  1  1  1  1  1  1  M  1  1  ■!  1  i  1  1  1  1  1  1  1  1  1  1  1  M  1  1  1 

1  1  M  1  1  1  1  1  1  M  1  1  HI  1  1  1  1  1  1  1  1  M  1  1  1  1  1 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  III  1  1  1  1  M  1  M  M  1 

1  1  1  1  1  1  1  M  Ml  1  1  1  1  III  1  1  1  1  M  1  1  !  1  1  1  1  1 

1  1!  !  11  i  1  II  H  1  M  1  nil  1  1  M  II  1  II  M  1 

1  1  1  1  1  1  M  1  1  1  1  III  1  1  1  1  III  1  1  1  1  1  M  1  1  1  1 

1  1  1  1 

.11  IBI  1  1  1  1  III  M  1  M 

1  1  1  1  M  1  1  1  1  1  1  1  1  1  1  1  M 

1  1  1  1  1  1  1  1  1  1  1 

1  M  1  1  1  1  1  1  1  1  1  1  M  1  1  1  1 

1  1  1  1  1  1  1  1  1  1  1 

1  1  1  1  1  !  1  1  1  M  M  1  1  M  1  1 

1  1  1  1  1  1  1  1  1  1  1 

■1  mil 

1  1  1  IBI  1  IBI           1  IBIBIB 

1  1  M  1  1  IBI  IBIBIB 

■lllil  1  _ 

1  1  1  IBIBIBIBI  1  IBI  IBIBI  :| 

1  1  1  IBI  M  IBIBI  IB 

■in  III 

1  1  1  IBIBI  IBIBIBIBIB 

will! 

1  1  1  IBI  IBI  1  IBIBIBIBI  1  'IB 

1  1  1  1  1  IBI  IBI  IBIB 

1  1  1  1  1  1  1  1  1  nni  HI  1  MnnH 

1  1  1  1  1  1  IBIBIBIBI 

1  1  1  1  1  1  1  ■  1  ■■■Ml  1  in  IB 

1  n  1  IBI  1  1  IBIBIB 

1  1  1  1 

IBI 

1  1  1  IBI  IBIBI  1  IBIBIBIBI  1 

1  1  M  1  IBI  IBIBI  IB 

m  mm 

1  1  1  IBWBI  1  IBBI  Bl  1.  IB 

1  1  1  IBI  1  1  IBI  IBIB 

mmm  \ 

Mill  IBIBIBIBI  1  IBIBI  IB 

1  1  1  1  IBI  1  IBIBIBI 
1  1  1  IBIBIBI  IBIBIBIB 

1  1  1  1 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1 

1  1  1  M  1  1  1  1  1  1  1  1  M  M  1  1 

1  1  1  1  1  1  1  1  1  1  1  M  I  1  1  II  1 

1  1  1  1  1  M  1  1  M  M  1  1  1  1  1  1 

1  ai  1  1  1  1  M  1  1  1  1 

1  1  1  1  1  1  1  1  IH  M  1  1  1  1  1  1 

1  1  1  1  1  1  1  1  1  1  IB  1  1  1  1  1  1  1 

  1  1  1  IB  1  M  1  1  1 

1  1  1  1 

1  1  1  1  1  1  1  1  IB  1  1  1  1  1 

1  1  1  1  1  1  1  1  1  II  1  1  IBI  1  1  1  1 

1  M  1  1  1  M  1  1  1  1  1  1  H  1  1  1 

1  1  M  1  1  1  I  J  M  1  1  1  1  IBI  1  1 

1  1  1  1  1  1  1  1  1  1  1  1  1  1  1  MBI  1 

1  1  1  1  1  1  1  M  1  M  1  1  1  1  1  IBI 

M  II  1  1  1  1  M  1  1  1  1  1  1  1  1  IB 

APPENDIX. 


143 


I  IBM 


inii 


I  I 


I  I  I 


■I  !■! _IL_ 


m 

Mil 
H 

IJ 


I  1 


II  II 


I  L 


It 


ILH 
■tall 
iMIl 

iia_li 

LL 
1  I 


I  I  l_ 


I  I 


I  I 


I  I  I 


I  I 


II 


I  i 


II  I  I 


I  I 


I  I 


I  I 


I  !■! 


I  I 


I  I 


I  I  |i 


i  I 


I  I 


I  I 


I  I  I 


I  I 


I  I 


I  I  I 


I  II 


I  I 


I  I 


I  !  I 


II  I 


I  I  I 


I  I  I 


I  II 


I  I 


I  I 


I  I  I 


I  I 


I  I 


I  I  I 


I  I 


I  I 


I  I 


II I 


I  ! 


I  I 


I  I  I 


I  I 


T  II 


Tkicot  Weavings. 

Another  article  in  extensive  use  for  gentlemen's  suitings 
is  the  so-called  diagonal  tricot ;  also  long  tricot — both  of 
which  are  shown  in  the  diagrams  below.  In  order  to  secure 
a  better  shed-formation,  the  diagonal  tricots  are  woven  with 
twelve  shafts,  although  only  three  shafts  are  really  necessary. 

10 
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Diagonal  Tricot.  Long  Tricot.  Diagonal  Tricot. 

12  shafts.  8  shafts.  12  shafts. 


18  picks.  4  picks.  18  picks. 
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Influence  of  Yarn  Twist  on  the  Weaving. 

In  all  woollen  yams,  combed  or  carded,  where  the  tie-up 
influences  the  appearance  of  the  fabric,  regard  must  be  paid 
to  the  twist  of  the  yarn.  Thus,  with  a  yarn  with  a  left- 
handed  twist,  the  pattern  must  ascend  from  left  to  right. 
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Where,  however,  the  weaving  is  intended  to  be  marked,  e,g,j 
in  heavily-milled  goods,  the  pattern  must  ascend  in  an 
opposite  direction  to  the  twist  of  the  yarn.  This  principle 
is  of  minor  importance  in  cottons  and  other  fabrics. 
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Austrian  system  of  numbering  yj 
98,  100,  104,  105,  106,  107,  1 
•  126. 

Beam  wheel,  size  of,  25-31. 
Belgian  system  of  numbering  yarn,  1 

108-117. 
Brake,  18. 
—  cords,  32. 
Briinn  system  of  numbering  yarn.  ] 

103,  105. 

Calculations— 

Change  wheel,  24-31. 
Cost  prices,  134, 135. 
Driving  pulleys,  76,  77. 
Ratchet  wheel,  24-31. 
Reeds,  135. 

Regulator-constant,  68. 

Roller  circumference,  24-31. 

Shafting  pulley,  76,  77. 

Speed,  76,  77. 

Stud  pinions,  25-30. 
—  wheels,  25-30. 

Taking-up  motion,  24-31. 

Warp,  133-135. 

Weft,  134. 

Yarn  No.,  95-131. 
Cards,  change,  78-94. 
Card  changes  for — 

Eccentric  box  motions,  80. 

Grossenhain     ,,  85-89. 

Giilcher  ,,  89-93. 

Hacking  , ,  78. 

Hartmann  81. 

Hofmann         , ,  79. 

Hohlbaum       ,,  79. 

Honegger        , ,  79. 

Miiller  93,94. 

Schonherr        ,,  82-85. 

Simple  ,,  80. 

Carded  yarn,  numbering,  100, 
106,  108-120. 


1,   Card  motion,  dobby,  43. 
]-  Change  wheel  calculations,  24-31. 
Check  strap,  13. 

China-grass  yarn,  numbering,  99,  108- 
120. 

[,    Cloth  beam,  setting,  23. 

Cockerill  system  of  numbering  yarn, 

104,  108-117. 
Cost  prices,  calculating,  134,  135. 
!,   Cotton  yarn,  numbering,  97,  104,  105, 
106,  108-114. 
Crank  loom,  70. 
Crompton  loom,  70. 

Disconnecting  gear,  Crompton  loom , 
71. 

Dobbies,  4,  40,  55. 

—  makers  of,  5. 
Dobby,  Crompton,  73. 

—  Hattersley,  49. 

—  Hodgson,  41. 

—  hooks,  41,  44,  45. 

—  setting,  21. 

—  Wenzel,  or  Triumph,  53. 
Double-lift  Jacquards,  59,  63. 
Draft  beam,  setting,  20. 
Dressing  for  harness,  139,  140. 
Driving  gear,  1. 

—  pulleys,  calculations,  76,  77. 
Drop-box  motions,  5,  9. 

Elbeuf  system  of  numbering  yarn, 

104,  108,  118-120. 
English  Jacquards,  58-60. 

—  looms,  4,  6. 

—  —  mounting,  65. 

—  system  of  numbering  yarn,  97,  98, 
99,  104,  105,  106,  108-123. 

Expansion  catch,  31. 

104,   Flax  yarn,  numbering,  97,  98,  105, 
I        106,  118-124. 
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French  system  of  numbering,  104,  105, 

108-120. 
Frogs,  14. 

German  (P.'ussian)  system  of  nan-ber- 
ing  yarxis,  101,  104,  105,  10?,  103- 
120. 

Glazed  yarn,  numbering,  97,  105 

Hard  combed  yarns,  lU-mbtTin-^,  9d.. 

104,  106,  108-120. 
Harness,  137-141. 

—  guide,  61. 
Hattersley  dobby,  49-52. 
Hemp  yarn,  see  Flax  yarn. 
Hodgson  dobby,  41-49. 
Honegger  loom,  55. 
Hooks,  Jacquard,  60. 

Inside-treadle  looms,  6. 
International   system   of  numbering 

yarn,  99,  100,  101,  104,  105,  108- 

121,  131. 

Irish  system  of  numbering  yarn,  98. 

Jacquards,  4,  56-65. 

—  double-lift,  59,  63. 

—  English,  58-60. 

—  Lacasse,  58. 

—  makers  of,  5. 

—  single-lift,  58-63. 

—  top-and-bottom-shed,  61,  64. 

—  Verdol,  58. 
Jucker  loom,  69. 

Jute  yarn,  numbering,  98,  99,  105,  108- 
120. 

Lacasse  Jacquards,  58. 

Lathe  mounting,  20,  70. 

Linen  yarn  numbering,  see  Flax  yarn. 

Lingoes,  138,  139. 

Looms,  driving  gear,  1. 

—  manufacturers  of,  2. 

—  mounting,  65,  70. 

—  systems  of,  2. 

 crank,  70. 

 Crompton,  70. 

 English,  4,  6,  65. 

 Honegger,  55. 

 inside-treadle,  6. 

—  —  Jucker,  69. 

 outside-treadle,  6. 

 revolving  box,  34,  39. 

 tappet,  6. 

Lustred  yarn,  numbering,  97,  105. 
Lyons  system  of  numbering  yarn,  127- 
131. 


Mails,  139,  140,  141. 

Mandarin  weavings,  141-143. 

Metric  system  of  numbering  yarn,  99, 

100  IOj,  U'4.  li»5,  i06.  108-121. 
MiUn  svstei'i  of  nuiabermg  varn,  128, 

131. 

Mounting  looms,  70. 

:'N;cri^i« BERING  and  reeling  yarn,  95-131. 
;      Austi'ian  svsceia,  98,  100, 104,  105, 
106,  107,  108-126. 

—  Brunn  system,  102,  103,  105. 

—  carded  yarns,  100,  104,  106,  108- 

120. 

—  China-grass  yarn,  99,  108-120. 

—  Cockerill  or  Belgian  system,  104, 

108-117. 

—  comparison  of  systems,  107. 

—  cotton  yarn,   97,  104,  105,  106, 

108-114. 

—  Elbeuf  system,  104,  108,  118-120. 

—  English  system,  97,  98,  99,  104, 

105,  106,  108-123. 

—  flax  yarns,  97,  98, 105, 106, 118-124. 

—  French  system,  104,  105,  108-120. 

—  German  (Prussian)  system,  101, 

104,  105,  107. 

—  glazed  yarn,  97,  105. 

—  hard  combed  yarns,  99,  104,  106, 

108-120. 

—  international  system,  99,  100,  101, 

104,  105,  108-120,  131. 

—  jute  yarn,  98,  99,  105,  108-120. 

—  lustred  yarn,  97,  105. 

—  Lyons  system,  127,  131. 

—  metric  system,  99,  100,  101,  102, 

104,  105,  106,  108-120. 

—  Milan  system,  128,  131. 

—  Piedmont  system,  128,  131. 

—  Eamie  yarn,  99,  108-120. 

—  Saxon  method,  101,  104,  105,  106, 

108-120. 

—  Sedan  system,  104,  108,  118-120. 

—  shoddy  yarn,  102,  103,  105,  107- 

120. 

—  silk  yarn,  101,  105,  106,  108,  127- 

131. 

—  soft  combed  yarns,  100,  104,  106, 

108-120. 

—  Swiss  system,  105. 

—  Turin  system,  127,  131. 

—  Vicuna  yarn,  101,  105,  108-120. 

—  Viennese  system,  102,  103,  105, 

108-117. 

Outside-treadle  looms,  6. 
Over-pick  motion,  10. 


INDEX. 
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Pattern  Ccards  for — 

Hattersley  dobby,  50. 

Honegger  loom,  55. 
Pick  counter,  74. 
Pickers,  137. 
Picker  tappet,  10. 
Picking  band,  setting,  11. 

—  nriotion,  10,  11. 

Piedmont  system  of  numbering  yarn, 
128,  131. 

Power-looms,  goods  produced  on,  3. 
Prism,  setting,  64,  65. 

Kamie  yarn,  numbering,  99,  108-120. 
Ratchet  wheels,  size  of,  24-31. 
Reed  beater,  Jucker  loom,  69. 

—  calculating,  135. 

—  motion,  39. 

—  protectors,  39. 
Regulator,  constant,  26-31. 

—  negative,  68. 

—  positive,  22. 
Reversing,  67. 

—  motion,  7. 
Revolving  box  looms,  34-39. 
Revolving  boxes — 

Defective  action  in,  39. 
Eccentric,  36. 
Mounting,  37-39. 
Pick-and-pick,  35. 
Single  action,  35,  38. 
Roller  circumference,  size  of,  24-31. 

Saxon  method  of  numbering  yarn, 
101,  104,  105,  106,  108-120. 

Sedan  system  of  numbering  yarn,  104, 
108,  118-120. 

Setting-on  handle,  15. 

Shafting  pulley,  calculations,  76,  77. 

Shaft  springs,  21. 

—  swinging,  prevention  of,  52. 
Shed,  setting,  19-21,  51. 

Shoddy  yarn,  numbering,  102,  103, 

105,  107-120. 
Shuttle  box,  setting,  72. 

—  race,  12. 

Silk  yarns,  numbering,  101,  105,  106, 

108,  127-131. 
Single-lift  Jacquards,  58,  63. 
Sizing  warp,  136. 

Soft  combed  yarns,  numbering,  100, 
104,  106,  108-120. 


Speed,  calculation,  76,  77. 
Starting,  details  of,  67. 
Stop  rod,  13. 
Strikers,  setting,  11. 
Stud  pinions,  size  of,  25-30. 

—  wheels,  size  of,  25-30. 
Swells,  13. 

Swiss  system  of  numbering  yarn,  105. 

Taking-up  motion,  22. 

—  calculating,  24-31. 

—  negative,  68. 
Tappet  looms,  6. 

—  setting  compound,  7. 
Throw-off  gear,  15,  72. 

Top-and- bottom-shed  Jacquard,  61,  64. 
Tricot  weavings,  144. 
Turin  system  of  numbering  yarn,  127, 
131. 

Turning  catches,  43. 
Twist  of  yarn,  influence  on  weaving, 
145. 

Under-pick  motion,  12. 

Verdol  Jacquards,  58. 
Vicuna  yarn,  numbering,   101,  105, 
108-120. 

Viennese  system  of  numbering  yarn, 
102,  103,  105,  108-117. 

Warp  beam  brakes,  32. 

—  calculating,  133,  135. 

—  fastening,  33. 

—  protector,  13. 

—  sizing,  136. 

—  smashes,  14,  32,  39,  67. 

—  tension,  32. 

—  treadle  mechanism,  55. 
Weft  breakages,  31. 

—  calculating,  134. 

—  count  of,  regulating,  24-31. 

—  fork  stop  gear,  16-18. 

—  loops,  preventing,  34. 
Wenzel  dobby,  53. 

Yarn    numbering,    see  Numbering 
yarn. 

—  shortage,  103,  131. 

—  twist,  influence  on  weaving,  145. 
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THE  PRACTICAL  COMPOUNDING  OF  OILS,  TALLOW 

AND  GREASE  FOR  LUBRICATION,  ETC.  By  An  Expert  Oil 
Refiner.  Price  :  United  Kingdom,  7s.  6d.  ;  Continent,  9s.,  post 
free. 

Contents. 

Chapters  I.,  Introductory  Remarks  on  the  General  Nomenclature  of  Oils,  Tallow  and 
Greases  suitable  for  Lubrication  — II.,  Hydrocarbon  Oils.  Comparison  of  Russian  and  Scotch 
Oils  in  Specific  Gravity,  Flash-point  and  Viscosity  with  those  of  Standard  American  Grades. 
Suitable  Blends  recommended  for  various  Classes  of  machinery.  Rough  Practical  Tests  for 
discovering  Adulterations. — III.,  Animal  and  Fish  Oils.  Superior  Value  as  Lubricants  alone 
when  Highly  Refined  or  in  conjunction  with  other  Oils.  Table  of  Specific  Gravity,  Viscosity, 
Flash-point  and  Acidity  of  Neatsfoot,  Lard,  Tallow  or  Ox  and  Arctic  Sperm  Oil. — IV.,  Com  = 
pound  Oils.  Sectional  Synopsis  of  Suitable  Oils  for  Marine  Engines,  Locomotives,  Stationary 
Engines,  Looms  and  Spindles,  Gas  Engines,  Dynamos,  Cycles,  Sewing  Machines,  Motor  Cars 
,and  General  Machinery.  Practical  Hints  on  Mixing,  also  Particulars  of  Blends  suitable  for 
each  Grade. — V.,  Vegfetable  Oils.  Classification  of  Oils  suitable  for  Lubrication  and  Burning, 
and  their  respective  Values.  A  good  Castor  Oil  Substitute.  Specific  Gravity,  Viscosity  and 
Flash-point  of  Refined  Cotton,  Lardine,  Thickened  Rape,  Olive,  Castor  and  Refined  Rape. 
Practical  Testing  Hints. — VI.,  Lamp  Oils.  Classification  of  Suitable  Oils.  Standard  Blends 
suitable  for  CoUeries,  Railways,  Steamships,  etc. — VII.,  Eng-ine  Tallow,  Solidified  Oils 
and  Petroleum  Jelly,  with  Descriptions  of  Practical  Working  Blends.  VIII.,  Machinery 
Ureases:  Loco  and  Antifriction.  Compounds  described  similar  to  "  Stauffer's,"  with  Parti- 
culars of  Manufacture,  also  of  Loco  and  Antifriction  Greases,  with  Proportional  Parts. — IX., 
Clarifying  and  Utilisation  of  Waste  Fats,  Oils,  Tank  Bottoms,  Drainings  of  Barrels 
and  Drums,  Pickings  Up,  Dregs,  etc.— X.,  The  Fixing  and  Cleaning  of  Oil  Tanks, 
etc. — Appendix  of  General  Information.  Specific  Gravity  of  Liquids  and  Solids,  and  how 
jco  take  same. — Easy  and  Simple  Methods  for  converting  Tons  into  Gallons. — Price  per  Gallon 
from  Price  per  Ton.  Price  per  Gallon  to  Price  per  Ton.  Price  from  per  Ton  to  per  Cwt.,  also 
^o  per  Lb. ;  likewise  the  Fractional  Part  of  a  Penny  per  Ton. — Table  of  Approximate  Quantity 
of  Gallons  per  Ton  in  Standard  Oils  (Hydrocarbon  and  Fatty)  and  Turpentine. — Metric  System 
describing  Measures  of  Weight  and  Capacity. — Thermometers— Centigrade  and  Fahrenheit 
>vith  Table  of  their  Corresponding  Degrees  from  212°  F.  to  O.F. — Trade  Abbreviations. 

Press  Opinions. 

"  This  work  is  written  from  the  standpoint  of  the  oil  trade,  but  its  perusal  will  be  found  very 
useful  by  users  of  machinery  and  all  who  have  to  do  with  lubricants  in  any  way"— Colliery 
Guardian. 

"  The  properties  of  the  different  grades  of  mineral  oil  and  of  the  animal  and  vegetable  non- 
drying  oils  are  carefully  described,  and  the  author  justly  insists  that  the  peculiarities  of  the 
machinery  on  which  the  lubricants  are  to  be  employed  must  be  considered  almost  before  every- 
thing else.  .  .  .  The  chapters  on  grease  and  solidified  oils,  etc.,  are  excellent."— T/i^  Ironmonger. 

"  In  its  ninety-six  pages  this  little  work  contains  a  wealth  of  information  ;  it  is  written  without 
waste  of  words  on  theoretical  matters,  and  contains  numerous  formulas  for  a  great  variety  of 
compounds  for  the  most  varied  lubricants.  In  addition  there  are  many  practical  hints  of  use  in 
the  factory  in  general,  such  as  of  tanks,  etc.,  and  altogether  the  book  is  worth  several  times  its 
price  in  any  factory  of  these  compounds." — American  Soap  Journal. 
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SOAPS.  A  Practical  Manual  of  the  Manufacture  of  Domestic, 
Toilet  and  other  Soaps.  By  George  H.  Hurst,  F.C.S.  Illustrated 
with  66  Engravings.  Price  12s.  6d.  ;  Germany,  14mks.  ;  France  and 
Belgium,  16  frs.,  post  free. 


Contents. 


Chapters  I.,  Introductory.    Soap,  Nature  of  Soap,  Action  of  Soap. — II.,  Soap=maker's 

Alkalies.  Alkalies  and  Fats,  Soda,  Manufacture  of  Soda,  Soda  Crystals,  Caustic  Soda,  Caustic 
Soda  Lyes,  Potassium,  Potashes,  Caustic  Potash,  Caustic  Potash  Lyes,  Alkalimetry,  Borax, 
Phosphate  of  Soda,  Silicates  of  Soda  and  Potash,  Common  Salt,  Lime. — III.,  Soap  Fats  and 
Oils.  Composition  and  Properties  of  Oils  and  Fats,  Glycerine,  Soap,  Fatty  Acids,  Occurrence 
of  Animal  Oils  and  Fats,  Extraction  of  Animal  Oils  and  Fats,  Occurrence  of  Vegetable  Oils, 
Extraction  of  Vegetable  Oils,  Refining  and  Bleaching  Oils,  Solvent  Extraction  Processes, 
Tallow,  Lard,  Bone  Grease,  Animal  Soap  Fats,  Tallow  Oil,  Lard  Oil,  Palm  Oil,  Palm  Nut  Oil, 
Cocoanut  Oil,  Olive  Oil,  Cottonseed  Oil,  Linseed  Oil,  Castor  Oil,  Corn  Oil,  Coca  Butter,  Rape 
Oil,  Recovered  Greases,  Currier's  Grease,  Yorkshire  Grease,  Fuller's  Grease,  Olive  Acid.  Rosin 
—IV.,  Perfumes.  Anise,  Bergamot,  Oil  of  Bitter  Almonds,  Oil  of  Carraway,  Cassia,  Cinna- 
mon, Citrcnelle,  Cloves,  Coriander,  Lemon  Grass,  Geranium,  Lavender,  Neroli,  Orange,  Sassa- 
fras, Star  Anise,  Musk,  Artificial  Musk,  Myrbane. — V.,  Water  as  a  Soap  Material. — VI., 
Soap  Machinery.  Alkali  Tanks,  Fat  Tanks,  Fat  Blowers,  Soap  Pans,  Fire  Heated  Soap 
Pans,  Steam  Heated  Soap  Pans,  Soap  Whirls,  Pressure  Soap  Boilers,  Soap  Frames,  Wooden 
Soap  Frames,  Iron  Soap  Frames,  Slabbing  Soap,  Soap  Slabbing  Machines,  Soap  Barring,  Soap 
Stamping  IMachines,  Toilet  Soap  Machinery,  Soap  Cutting  Machines,  Soap  Crushing  Machines, 
Crutching  Machines,  Soap  Pumps,  Soap  Drying  Machines.— VII.,  Technology  of  Soap  = 
making.  Classification  of  Soaps,  Domestic  Soaps,  Saponification,  Methods  of  Soap-making, 
Boiling  Soap,  Salting  Out,  Boiling  on  Strength,  Fitted  Soaps,  Common  Pale  Soap,  Castile 
Soaps,  Pale  Soap,  Crown  Soap,  Primrose  Soap,  Brown  Soap,  Mottled  Soaps,  Curd  Soaps, 
Paraffin  Soaps,  Filled  Soaps,  Silicated  Soaps,  Cold  Process  of  Soap-making,  Working  Cold 
Process,  Filling  Cold  Process  Soaps,  Soap-making  under  Pressure,  Oleic  Acid  Soap,  Hydrated 
Soaps,  Saponification  under  Pressure  Toilet  Soaps,  Milled  Toilet  Soaps,  Cold  Process  Toilet 
Soaps,  Colouring  Soaps,  Soap  Colours,  Transparent  Soaps,  Industrial  Soaps,  Special  Soaps, 
Medicated  Soaps,  Soft  Soap,  Dry  Soaps,  Soap  Powders. — VIII.,  Glycerine  in  Soap  Lyes 
Glycerine  in  Fats,  Properties  of  Glycerine,  Recovering  Glycerine  from  Soap  Lyes,  Glycerine 
Plant.— IX.,  Laying  out  a  Soap  Factory.  Planning  a  Soap  Factory.— X.,  Soap  Analysis. 
Constituents  of  Soap,  Sampling  Soap  for  Analysis,  Water  in  Soap,  Alkali  in  Soap,  Fat  m  Soap, 
Mineral  Matter  in  Soap,  Rosin  and  other  Fats  in  Soap,  Soap  Analysis, — Appendices  :  A. 
Hydrometer  Table— B.  Hydrometer  Table— C.  Thermometric  Table— D.  Gravities  of  Oils— E. 
Gravities  of  Caustic  Soda  Lyes — F.  Gravities  of  Caustic  Potash  Lyes — G.  Fats  and  Alkalies— 
H.  Gra\  ity  of  Salt  Solutions— I.  Lime  in  Milk  of  Lime — K.  Glycerine  Solutions — L.  Hadfield's 
Soap  Frame. 


Press  Ofiinions. 

"  Much  useful  information  is  conveyed  in  a  convenient  and  trustworthy  manner  which  will 
appeal  to  practical  soap-makers." — Chemical  Trade  Journal. 

"  This  is  a  better  book  on  soap-manufacture  than  any  of  the  same  size  which  have  been 
published  for  some  time.  It  reads  like  the  '  real  thing,'  and  gives  a  very  complete  account  of 
the  technique  of  soap-making,  especially  of  the  machinery  employed,  the  different  methods  and 
even  the  arrangement  of  soap  factories.  .  .  .  The  book  is  produced  well,  and  is  splendidly  illus- 
trated."— Chemist  and  Druggist, 
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"  The  best  and  most  reliable  methods  of  analysis  are  fully  discussed,  and  form  a  valuable 
source  of  reference  to  any  work's  chemist.  .  .  .  Our  verdict  is  a  capitally-produced  book,  and 
one  that  is  badly  needed." — Birmingham  Post. 

"  We  think  it  is  the  most  practical  book  on  these  subjects  that  has  come  to  us  from  England 
so  far." — American  Soap  Journal. 

"  Works  that  deal  with  manufacturing  processes,  and  applied  chemistry  in  particular,  a-e 
always  welcome.  Especially  is  this  the  case  when  the  material  presented  is  so  up-to-date  as 
we  find  it  here." — Bradford  Observer. 


ANIMAL  FATS  AND  OILS  :  Their  Practical  Production,  Puri- 
fication and  Uses  for  a  Great  Variety  of  Purposes.  Their  Properties, 
Falsification  and  Examination.  A  Handbook  for  Manufacturers  of  Oil 
and  Fat  Products,  Soap  and  Candle  Makers,  Agriculturists,  Tanners, 
Margarine  Manufacturers,  etc.,  etc.  By  Louis  Edgar  Andes.  With 
62  Illustrations.  Price  10s.  6d. ;  France  and  Belgium,  13  frs. ;  Colonies. 
12s.,  post  free. 

Contents. 

Introduction.  Occurrence,  Origin,  Properties  and  Chemical  Constitution  of  Ani:T.al  Fats. 
Preparation  of  Animal  Fats  and  Oils.  Machinery  for  breaking  down  Fat.  Pans  and  Apparatus 
for  Fat  Melting.  Toncou's  Tallow-melting  Plant,  Tallow-melting  Plant  for  Sulphuric  Acid 
Method.  Wilson's  Tallow-melting  Apparatus.  Gellhorn,  Flottmann  &  Co.'s  TalloAv-melting 
Apparatus.  Lockwood  &  Everitt's  Tallow-melting  Apparatus.  Steam  Apparatus  for  Tallow 
Melting.  Rivoir's  Steam  Apparatus  for  Tallow  Melting.  O.  Heintschel's  Tallow-melting,  etc. 
Fat-extracting  Apparatus  with  Corrugated  Bottom.  Extraction  Plant  :  Dr.  Ahren's  Apparatus 
for  Extracting  Bone  Fat,  Kaleczok's  Bone  Fat-extracting  Apparatus,  Holdhaus'  Apparatus  for 
Extracting  Fat,  Meikle's  Apparatus  for  Extracting  Bones,  etc.,  Machalski's  Apparatus  for  Ex- 
tracting Fat  and  Glue,  Schweitzer's  Extraction  Plant,  W.  O.  Robbins'  Extractor,  Perfected 
Extraction  Apparatus.  Presses  :  Hydraulic  Presses,  Hydraulic  Tub  Presses,  Brinck  &  Hiibner's 
Hydraulic  Presses,  Simple  Presses,  Fish  Oil  Screw  Press.  Filtering  Apparatus.  Animal  Fats 
and  Oils:  Raw  Materials,  Preparation,  Properties  and  Uses.  Alligator  and  Crocodile  Oil. 
Butter  :  Raw  Material  and  Preparation,  Properties,  Adulterations,  Beef  Lard  or  Remelted 
Butter,  Testing.  Candle-fish  Oil.  Mutton  Tallow.  Hare  Fat.  Goose  Fat.  Neatsfoot  Oil, 
Bone  Fat:  Bone  Boiling,  Steaming  Bones,  Extraction,  Refining.  Bone  Oil.  Artificial  Butter  : 
Oleomargarine,  Margarine  Manufacture  in  France,  Grasso's  Process,  "  Kaiser's  Butter,"  Jahr  & 
Miinzberg's  Method,  Filbert's  Process,  Winter's  Method.  Human  Fat.  Horse  Fat.  Beef 
Marrow.  Turtle  Oil.  Hog's  Lard  :  Raw'  Material,  Preparation,  Properties,  Adulterations, 
Examination.  Lard  Oil.  Tallow:  Beef  Tallow,  Raw  Material,  Preparation,  Melting  in  Open 
Pans  (Rendering),  Melting  with  Caustic  Soda,  Melting  with  Sulphuric  Acid,  Stein's  Tallow- 
melting  Process,  Rovard's  Tallow-melting  Process,  Melting  by  Steam,  Properties,  Adulteration, 
Examination,  Determination  of  Value,  Detecting  Adulterations,  Refining,  Hardening  and 
Bleaching.  Animal  Oil:  Dippel's  Oil.  Fish  Oils:  Whale  Oil,  Porpoise  Oil,  Brown  Fish  Oil, 
Dolphin  Oil,  Sperm  Oil,  Arctic  Sperm  Oil,  Finback  Whale  Oil,  Greenland  Whale  Oil.  Seal 
Oils :  Walrus  Oil,  Seal  Oil,  Archangel  Seal  Oil,  Greenland  Seal  Oil,  Greenland  "  Three  Crown  " 
Oil,  Swedish  "Three  Crown"  Oil,  Newfoundland  Seal  Oil,  South  Sea  Seal  Oil,  Caspian  Sea 
Oil.  Fish  (Waste  Train)  Oil.  Liver  Oils:  Properties,  Coal  Fish  Oils,  Shark's  Liver  Oil,  Ray 
Liver  Oil,  Testing  Fish  Oils.  Artificial  Train  Oil.  Degras :  Tanner's  Grease,  Examination  of 
Degras,  Preparation  from  Fish  Oil,  Degras  according  to  Herrburger,  Preparation  of  Commer- 
cial Degras,  Weiner  on  Degras,  Olein  Degras,  Degras  from  Waste  Fat,  Black  Degras.  Wool 
Fat:  Properties,  Purified  Wool  Fat.  Spermaceti:  Examination  of  Fats  and  Oils  in  General. 
Index. 
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Press  Opinions. 

"  The  latest  and  most  improved  forms  of  machinery  are  in  all  cases  indicated,  and  the  many 
advances  which  have  been  made  during  the  past  years  in  the  methods  of  producing  the  more 
common  animal  fats — lard,  tallow  and  butter — receive  due  attention." — Glasgow  Herald. 

"  The  work  is  very  fully  illustrated,  and  the  style  throughout  is  in  strong  contrast  to  that 
employed  in  many  such  treatises,  being  simple  and  clear." — Shoe  and  Leather  Record. 

"  An  important  handbook  for  the  '  fat  industry,'  now  a  large  one.  The  explanation  of  the 
most  scientific  processes  of  production  lose  nothing  of  their  clearness  in  the  translation."— 

Newcastle  Chronicle. 

"It  is  a  valuable  work,  not  only  for  the  student,  but  also  for  the  practical  manufacturer  of 
oil  and  fat  products.."— /o?/;;^/  of  the  American  Chemical  Society. 

"  The  descriptions  of  technical  processes  are  clear,  and  the  book  is  well  illustrated  and 
should  prove  useful." — Manchester  Guardian. 


VEGETABLE  FATS  AND  OILS:  Their  Practical  Preparation, 
Purification  and  Employment  for  Various  Purposes,  their  Properties, 
Adulteration  and  Examination.  A  Handbook  for  Oil  Manufacturers 
and  Refiners,  Candle,  Soap  and  Lubricating  Oil  Makers,  and  the  Oil 
and  Fat  Industry  in  General.  Translated  from  the  German  of  Louis 
Edgar  Andes.  With  94  Illustrations.  Price  10s.  6d.  ;  Germany, 
12  mks.  ;  France  and  Belgium,  13  frs. ;  Colonies,  12s.  post  free. 


Contents. 

Introduction.  Statistical  Data.  General  Properties  of  the  Vegetable  Fats  and  Oils. 
Estimation  of  the  Amount  of  Oil  in  Seeds.  Table  of  Vegetable  Fats  and  Oils,  with  French 
and  German  Nomenclature,  Source  and  Origin  and  Percentage  of  P'at  in  the  Plants  from  which 
they  are  Derived.  The  Preparation  of  Vegetable  Fats  and  Oils:  Storing  Oil  Seeds;  Cleaning 
the  Seed.  Apparatus  for  Grinding  Oil  Seeds  and  Fruits.  Disintegrator  for  Coccanuts. 
Stamps  and  Edge  Runners.  Crushing  Rollers.  Seed  Heating  Pans.  Oil  Presses.  Wedge 
Presses.  Hydraulic  Presses.  Pan  Presses.  Cake  Moulding  Machines.  Hydraulic  Presses 
for  Coprah  and  Palm  Kernels.  Horizontal  Presses.  Olive  Oil  Press  without  Settmg.  Im- 
proved Export  Presses.  Installation  of  Oil  and  Fat  Works  :  The  Colonial  Oil  Mill,  Anglo- 
American  Unit  Oil  Mill,  Combination  "Economic"  Oil  Mill.  Extraction  Method  of  Obtaining 
Oils  and  Fats,  Neiss's  Extracting  Apparatus,  Vehl's  Extractor,  Seiffert's  Battery  of  Extractors, 
The  "  Universal  Extractor  "  of  J.  G.  Lindner  &  Merz,  The  Excelsior  Extractor.  Oil  Extrac- 
tion Installations.  Press  Moulds.  Machines  for  Trimming  Oil  Cakes.  Non-drying  Vegetable 
Oils:  Cashew  Apple  Oil,  Aouara  Oil,  Himalaya  Apricot  Oil.  Cotton  Seed  Oil:  Preparation, 
Refining,  Boulton's  Process  for  Refining  Cotton  Seed  Oil.  Ben  Oil :  Beechnut  Oil,  Crotan 
Oil,  Curcas  Oil,  Cyperus  Oil,  Ground  Nut  Oil,  Hazel  Nut  Oil,  Wild  Radish  Oil,  Millet  Seed 
Oil,  Camelina  Oil,  Lindenwood  Oil,  Cherry  Kernel  Oil,  Maize  Oil,  Almond^  Oil,  Niger  Seed 
Oil,  Olive  Oil,  Turkey  Red  Oil,  Artificial  Olive  Oil,  Brazil  Nut  Oil,  Peach  Oil,  Radish  Seed 
Oil,  Horse  Chestnut  Oil,  Colza  or  Rape  Oil,  Mustard  Oil,  Sesame  Oil,  Soja  Bean  Oil,  Ungnadia 
Oil,  Plum  Kernel  Oil,  Non-drying  Oils  of  no  Commercial  Importance.  Vegetable  Drying  Oils  : 
Bankul  Oil,  Hempseed  Oil,  Linseed  Oil,  Poppy  Oil,  Walnut  Oil,  Wood  Oil,  Castor  Oil,  Sun- 
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flower  Oil,  Grape  Seed  Oil,  Technically  Unimportant  Drying  Oils.  Solid  Vegetable  Fats  • 
Galam  Butter,  Cacao  Butter,  Crabwood  Tallow,  Chinese  Vegetable  Tallow,  Cocoanut  Oil, 
Dika  Fat,  Bay  Oil,  Nutmeg  Butter,  Palm  Oil,  Palm  Kernel  Oil,  Piney  Tallow,  Virola  Tallow, 
Solid  Fats  of  no  Commercial  or  Industrial  Importance.  Seeds  Yielding  Oils  and  Fats.  Fruits 
Yielding  Oils  and  Fats.  Wool-softening  Oils.  Soluble  Oils.  Treatment  of  the  Oil  after 
Leaving  the  Press:  Refining  with  Sulphuric  Acid,  Cogan's  Method,  Twistleton  Hall's  Method, 
Puscher's  Method,  Thenard's  Process,  Brunner's  Process.  Improved  Method's  of  Refining 
with  Sulphuric  Acid  and  Zinc  Oxide  or  Lead  Oxide  Refining  with  Caustic  Alkalis,  Ammonia, 
Carbonates  of  the  Alkalis,  Lime:  i,  Caustic  Potash  Method;  2,  Caustic  Soda  Method;  3, 
Ammonia  Method ;  4,  Limewater  Method  ;  5,  Zinc  Chloride  Method ;  6,  Boiling  with  Water. 
Refining  with  Tannin.  Ekenberg's  Method  of  Refining:  i.  Refining  Vaseline  Oil  and  Heavy 
Mineral  Oils;  2,  Refining  Fatty  Oils;  3,  Removing  the  Acid  from  very  Acid  Fats  and  Fatty 
Oils.  Aspinall,  Hoar  &  Wise's  Process  of  Refining.  Aspinall's  Process  for  Refining  Oils. 
Process  for  Purifying  Oils  by  Sulphurous  Acid  according  to  M.  Villon.  Nordlinger  on  the 
Purification  of  Vegetable  Oils,  Mechanical  Appliances  for  Refining.  Blowers  for  Mixing  Acids 
or  other  Liquids  with  Oils,  Oil  Refining  Pans,  Schneider's  Decantation  and  Filtering  Apparatus 
for  Palm  Kernel  Oil,  Bag  Filters,  The  Raymond-Combret  Oil  Purifying  Apparatus,  Vollmar's 
Rapid  Filter,  Upward  Filter,  Sand  Filter,  Ure's  Oil  Filter,  Filbert's  Deodorising  Apparatus  for 
Oils  and  Fats.  Stephenson's  Method  of  Deodorising.  Deodorising  with  Gases.  Deodorising 
by  Agitation.  Bleaching  Fats  and  Oils :  Bleaching  with  Hydrogen  Peroxide,  Bleaching  with 
Sodium  Peroxide,  Bleaching  with  Potassium  Bichromate  and  Hydrochloric  Acid,  Bleaching 
with  Potassium  Permanganate,  Bleaching  with  Chlorine,  Bleaching  with  Nitric  Acid  and 
Nitrates,  Bleaching  with  Sulphurous  Acid,  Bleaching  by  Common  Salt  and  Electricity,  Bleach- 
ing Palm  Oil.  Practical  Experiments  on  the  Treatment  of  Oils  with  regard  to  Refining  and 
Bleaching,  Purifying  Cotton  Seed  Oil,  Bleaching  Cotton  Seed  Oil,  Purifying  Cocoanut  Oil, 
Bleaching  Linseed  Oil,  Bleaching  Rape  and  Olive  Oil,  Bleaching  Palm  Oil.  Oil-cake  and  Oil- 
meal.    Testing  Oils  and  Fats.  Index. 

Press  Opinions. 

•'Concerning  that  and  all  else  within  the  wide  and  comprehensive  connexion  involved,  this 
book  must  be  invaluable  to  everyone  directly  or  indirectly  interested  in  the  matters  it  treats 
of." — Commerce. 

"  The  proprietors  of  the  Oil  and  Colourman's  Journal  have  not  only  placed  a  valuable  and 
highly  interesting  book  of  reference  in  the  hands  of  the  fats  and  oils  industry  in  general,  but 
have  rendered  no  slight  service  to  experimental  and  manufacturing  chemists." — M amif achiring 
Chemist. 


LUBRICATING  OILS,  FATS  AND  GREASES  :  Their  Origin, 
Preparation,  Properties,  Uses  and  Analyses.  A  Handbook  for  Oil 
Manufacturers,  Refiners  and  Merchants,  and  the  Oil  and  Fat  Industry 
in  General.  By  George  H.  Hurst,  F.C.S.  Price  10s.  6d. ;  Germany, 
12  mks. ;  France  and  Belgium,  13  frs. ;  Colonies,  12s.,  post  free. 

Contents. 

Chapters  I.,  Introductory.  Oils  and  Fats,  Fatty  Oils  and  Fats,  Hydrocarbon  Oils,  Uses 
of  Oils.— II.,  Hydrocarbon  Oils.  Distillation,  Simple  Distillation,  Destructive  Distillation, 
Products  of  Distillation,  Hydrocarbons,  Paraffins,  Olefins,  Naphthenes.— III.,  Scotch  Shale 
Oils.  Scotch  Shales,  Distillation  of  Scotch  Oils,  Shale  Retorts,  Products  of  Distilling  Shales, 
Separating  Products,  Treating  Crude  Shale  Oil,  Refining  Shale  Oil,  Shale  Oil  Stills,  Shale 
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Naptha  Burning  Oils,  Lubricating  Oils,  Wax.— IV.,  Petroleum.  Occurrence,  Geology,  Origin, 
Composition,  Extraction,  Refining,  Petroleum  Stills,  Petroleum  Products,  Cylinder  Oils,  Russian 
Petroleum,  Deblooming  Mineral  Oils.— V.,  Vegetable  and  Animal  Oils.  Introduction, 
Chemical  Composition  of  Oils  and  Fats,  Fatty  Acids,  Glycerine,  Extraction  of  Animal  and 
Vegetable  Fats  and  Oils,  Animal  Oils,  Vegetable  Oils,  Rendering,  Pressing,  Refining,  Bleaching, 
Tallow,  Tallow  Oil,  Lard  Oil,  Neatsfoot  Oil,  Palm  Oil,  Palm  Nut  Oil,  Cocoanut  Oil,  Castor 
Oil,  Olive  Oil,  Rape  and  Colza  Oils,  Arachis  Oil,  Niger  Seed  Oil,  Sperm  Oils,  Whale  Oil,  Seal 
Oil,  Brown  Oils,  Lardine,  Thickened  Rape  Oil.— VI.,  Testing  and  Adulteration  of  Oils. 
Specific  Gravity,  Alkali  Tests,  Sulphuric  Acid  Tests,  Free  Acids  in  Oils,  Viscosity  Tests,  Flash 
and  Fire  Tests,  Evaporation  Tests,  Iodine  and  Bromide  Tests,  Elaidin  Test,  Melting  Point  of 
Fat,  Testing  Machines. — VII.,  Lubricating  Greases.  Rosin  Oil,  Anthracene  Oil,  Making 
Greases,  Testing  and  Analysis  of  Greases. — VIII.,  Lubrication.  Friction  and  Lubrication, 
Lubricant,  Lubrication  of  Ordinary  Machinery,  Spontaneous  Combustion  of  Oils,  Stainless 
Oils,  Lubrication  of  Engine  Cylinders,  Cylinder  Oils. — Appendices.  A.  Table  of  Baume's 
Hydrometer — B.  Table  of  Thermometric  Degrees — C.  Table  of  Specific  Gravities  of  Oils. — 
Index. 

Press  Opinions. 

"  This  is  a  clear  and  concise  treatment  of  the  method  of  manufacturing  and  refining  lub- 
ricating oils.  .  .  .  The  book  is  one  which  is  well  worthy  the  attention  of  readers  who  are  users 
of  oil." — Textile  Recorder. 

"  The  book  is  well  printed,  and  is  a  credit  alike  to  author,  printer  and  publisher." — Textile 
Mercury. 

"  Mr.  Hurst  has  in  this  work  supplied  a  practical  treatise  which  should  prove  of  especial 
value  to  oil  dealers  and  also,  though  in  a  less  degree,  of  oil  users." — Textile  Manufacturer. 

"  A  mere  glance  at  the  table  of  contents  is  sufficient  to  show  how  various  are  the  conditions 
to  which  these  materials  have  to  be  applied,  how  much  knowledge  is  required  for  the  selection 
of  the  right  kind  for  each  particular  purpose,  and  how  by  processes  of  mixture  or  manufacture 
the  requisite  qualities  are  obtained  in  each  case." — Manchester  Guardian 

"  This  valuable  and  useful  work,  which  is  both  scientific  and  practical,  has  been  written  with 
a  view  of  supplying  those  who  deal  in  and  use  oils,  etc.,  for  the  purpose  of  lubrication  with  some 
information  respecting  the  special  properties  of  the  various  products  which  cause  these  various 
oils  to  be  of  value  as  lubricants." — Industries  and  Iron. 

We  have  no  hesitation  in  saying  that  in  our  opinion  this  book  ought  to  be  very  useful  to 
all  those  who  are  interested  in  oils,  whether  as  manufacturers  or  users  of  lubricants,  or  to  those 
chemists  or  engineers  whose  duty  it  may  be  to  report  upon  the  suitability  of  the  same  for  any 
particular  class  of  work." — Engineer. 

"  The  author  is  widely  known  and  highly  respected  as  an  authority  on  the  chemistry  of  oils 
and  the  technics  of  lubrication,  and  it  is  safe  to  say  that  no  work  of  similar  interest  or  equal 
value  to  the  general  oil-selling  and  consuming  public  has  heretofore  appeared  in  the  English 
language." — Drugs,  Oils  and  Paints,  U.S.A. 

"  It  will  be  a  valuable  addition  to  the  technical  Hbrary  of  every  steam  user's  establishment." 
— Machinery  Market. 

From  a  Teactter  of  Tecttnical  Classes. 

"  I  consider  Hurst's  '  Lubricating  Oils '  and  Andes'  '  Vegetable  Oils '  to  be  admirably  suited 
both  for  the  student  and  the  business  man.  It  has  given  me  great  pleasure  to  recommend  them 
to  my  own  people  and  to  inquirers  who  have  asked  me  from  time  to  time  to  recommend  a  good 
text-book  and  to  my  friends  in  the  trade  who  want  something  written  in  a  practical  style.— Yours 
faithfully,  John  Wilson,  Teacher  of  Class  on  Oils  and  Fats  at  the  Borough  Polytechnic 
Institute. 

2jth  September,  i8g8." 
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THE  MANUFACTURE  OF  VARNISHES,  OIL  REFINING 
AND  BOILING,  AND  KINDRED  INDUSTRIES.  Describing 
the  Manufacture  of  Spirit  Varnishes  and  Oil  Varnishes  ;  Raw  Materials : 
Resins,  Solvents  and  Colouring  Principles  ;  Drying  Oils  :  their  Pro- 
perties, Applications  and  Preparation  by  both  Hot  and  Cold  Processes; 
Manufacture,  Employment  and  Testing  of  Different  Varnishes.  Trans- 
lated from  the  French  of  Ach.  Livache,  Ingenieur  Civil  des  Mines. 
Greatly  Extended  and  Adapted  to  English  Practice,  with  numerous 
Original  Recipes.  By  John  Geddes  McIntosh,  Lecturer  on  Oils, 
Colours  and  Varnishes,  Regent  Street  Polytechnic.  Price  12s.  6d. 
France  and  Belgium,  16  frs. ;  Colonies,  14s.,  post  free. 

Contents. 

I.  Resins  :  Gum  Resins,  Oleo  Resins  and  Balsams,  Commercial  Varieties,  Source,  Collection, 
Characteristics,  Chemical  Properties,  Physical  Properties,  Hardness,  Adulterations,  Appro- 
priate Solvents,  Special  Treatment,  Special  Use. — II.  Solvents:  Natural,  Artificial,  Manufac- 
ture, Storage,  Special  Use. — III.  Colouring  :  Principles,  (i)  Vegetable,  (2)  Coal  Tar,  (3)  Coloured 
Resinates,  (4)  Coloured  Oleates  and  Linoleates. — Gum  Running:  Furnaces,  Bridges,  Flues, 
Chimney  Shafts,  Melting  Pots,  Condensers,  Boiling  or  Mixing  Pans,  Copper  Vessels,  Iron 
Vessels  (Cast),  Iron  Vessels  (Wrought),  Iron  Vessels  (Silvered),  Iron  Vessels  (Enamelled), 
Steam  Superheated  Plant,  Hot-air  Plant. — Spirit  Varnish  Manufacture:  Cold  Solution  Plant, 
Mechanical  Agitators,  Hot  Solution  Plant,  Jacketted  Pans,  Mechanical  Agitators,  Clarification 
and  Filtration,  Bleaching  Plant,  Storage  Plant, — Manufacture,  Characteristics  and  Uses  of  the 
Spirit  Varnishes  yielded  by  :  Amber,  Copal,  Dammar,  Shellac,  Mastic,  Sandarac,  Rosin,  Asphalt, 
India  Rubber,  Gutta  Percha,  Collodion,  Celluloid,  Resinates,  Oleates. — Manufacture  of  Varnish 
Stains. — Manufacture  of  Lacquers. — Manufacture  of  Spirit  Enamels.— Analysis  of  Spirit  Var- 
nishes,— Physical  and  Chemical  Constants  of  Resins. — Table  of  Solubility  of  Resins  in  different 
Menstrua. — Systematic  qualitative  Analysis  of  Resins  Hirschop's  tables. — Drying  Oils :  Oil  Crush- 
ing Plant,  Oil  Extraction  Plant,  Individual  Oils,  Special  Treatment  of  Linseed  Oil,  Poppyseed 
Oil,  Walnut  Oil,  Hempseed  Oil,  Llamantia  Oil,  Japanese  Wood  Oil,  Gurjun  Balsam,  Climatic 
Influence  on  Seed  and  Oil. — Oil  Refining:  Processes,  Thenard's,  Liebig's,  Filtration,  Storage, 
Old  Tanked  Oil.— Oil  Boiling:  Fire  Boiling  Plant,  Steam  Boiling  Plant,  Hot-air  Plant,  Air 
Pumps,  Mechanical  Agitators,  Vincent's  Process,  Hadfield's  Patent,  Storer's  Patent,  Walton's 
Processes,  Continental  Processes,  Pale  Boiled  Oil,  Double  Boiled  Oil,  Hartley  and  Blenkinsop's 
Process. — Driers:  Manufacture,  Special  Individual  Use  of  (i)  Litharge,  (2)  Sugar  of  Lead,  (3) 
Red  Lead,  (4)  Lead  Borate,  (5)  Lead  Linoleate,  (6)  Lead  Resinate,  (7)  Black  Oxide  of  Man- 
ganese, (8)  Manganese  Acetate,  (9)  Manganese  Borate,  (10)  Manganese  Resinate,  (11)  Manganese 
Linoleate,  Mixed  Resinates  and  Linoleates,  Manganese  and  Lead,  Zinc  Sulphate,  Terebine^ 
Liquid  Driers. — Solidified  Boiled  Oil, — Manufacture  of  Linoleum. — Manufacture  of  India 
Rubber  Substitutes. — Printing  Ink  Manufacture. — Lithographic  Ink  Manufacture. — Manufacture 
of  Oil  Varnishes. — Running  and  Special  Treatment  of  Amber,  Copal,  Kauri,  Manilla. — Addition 
of  Oil  to  Resin. — Addition  of  Resin  to  Oil. — Mixed  Processes. — Solution  in  Cold  of  previously 
fused  Resin.— Dissolving  Resins  in  Oil,  etc.,  under  pressure.— Filtration. — Clarification. — 
Storage. — Ageing. — Coachmakers'  Varnishes  and  Japans. — Oak  Varnishes, — Japanners'  Stoving 
Varnishes. — Japanners'  Gold  Size. — Brunswick  Black. — Various  Oil  Varnishes. — Oil-Varnish 
Stains. — Varnishes  for  "  Enamels  ".—India  Rubber  Varnishes. — Varnishes  Analysis:  Pro- 
cesses, Matching. — Faults  in  Varnishes  :  Cause,  Prevention. — Experiments  and  Exercises. 

Press  Opinions, 

*'  There  is  no  question  that  this  is  a  useful  book." — Chemist  and  Druggist. 

"  The  different  formulas  which  are  quoted  appear  to  be  far  more  '  practical '  than  such  as  are 
usually  to  be  found  in  text-books ;  and  assuming  that  the  original  was  published  two  or  three 
years  ago,  and  was  only  slightly  behindhand  in  its  information,  the  present  volume  gives  a  fair 
insight  into  the  position  of  the  varnish  industry." — The  Ironmonger. 

Letter  from  the  Teacher  of  a  Technical  Class. 

"  As  a  teacher  I  have  often  been  consulted  as  to  the  best  work  on  Varnish  Manufacture  and 
kindred  industries,  and  have  been  at  a  loss  in  recommending  a  really  practical  one.  It  is 
therefore  with  pleasure  that  I  can  now  testify  as  to  the  merits  of  the  book  on  these  subjects  by 
A.  Livache  and  "  .G.  Mcintosh  recently  published  by  Messrs.  Scott,  Greenwood  &  Co.  In  my 
opinion  no  varnish  maker  ought  to  be  without  it ;  moreover,  it  is  the  best  text-book  that  could 
be  put  into  the  hands  of  trade  students  or  beginners.  It  has  also  the  merits  of  being 
thoroughly  up-to-date  and  of  possessing  a  remarkably  comprehensive  index.  I  can  con- 
scientiously recommend  it  to  my  students  and  trade  friends. — Charles  Harrison,  Lecturer  on 
the  Manufacture  of  Painters'  Oils,  Colours  and  Varnishes,  Borough  Polytechnic,  Borough 
Road,  S.E. 

"  zyd  May,  1899." 
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THE  TECHNICAL  TESTING  OF  YARNS  AND  TEXTILE 

FABRICS,  with  Reference  to  Official  Specifications.  Translated 
from  the  German  of  Dr.  J.  Herzfeld.  With  69  Illustrations.  Price 
10s.  6d.  ;  France  and  Belgium,  13  frs.  ;  Colonies,  12s.,  post  free. 

Contents. 

Yarn  Testingf.  I.,  Microscopic  Examination  of  Textile  Fibres.  The  Microscope  :  its 
Parts,  Manipulation  and  Testing,  (i)  Vegetable  Fibres  :  (a)  Cotton  ;  {b)  Flax,  Linen  ;  (c)  Hemp  ; 
(^0  Nettle  Fibre,  China  Grass  (Ramie) ;  {c)  Jute  ;  Manilla  Hemp,  New  Zealand  Flax,  Cocoa-Nut 
Fibre,  Cosmos  Fibre.  (2)  Wool :  (^7)  Sheep's  Wool;  (b)  Mohair  Wool;  (c)  Alpaca  Wool ;  Cash- 
mere, Vicuna,  Llama,  Camel  Hair,  Hare  and  Rabbit  Fur,  Horse  Hair,  Cow's  and  Calves'  Hair. 
(3)  Artificial  Wools  (Shoddy,  Mungo,  Extract) ;  Microscopical  Examination  ;  Chemical  Ex- 
amination. (4)  Silk ;  Silk  from  Bombyx  Mori ;  Chappe  Silk  ;  Tussah  Silk  ;  Loaded  Silk  ; 
Artificial  Silk. — H.,  Chemical  Examination  of  Textile  Fibres.  Preparation  of  Test  Solutions, 
(i)  Characteristic  Colouration  by  Dye  Stuffs.  (2)  Influence  of  Various  Salts  in  Solution,  (3) 
Influence  of  Alkaline  Liquids,  etc.  (4)  Influence  of  Acids,  Metalloids,  etc.  Analytical  Table 
for  Examining  Mixed  Fibres  ;  Qualitative  and  Quantitative  Estimations  ;  Quantitative  Esti- 
mation of  the  Loading  of  Silk. — III.,  Determining:  the  Yarn  Number.  Variations  from 
Standard,  (i)  Cotton.  (2)  Linen  Y  arns.  (3)  Jute  Yarns.  (4)  Ramie,  Nettle  Fibre.  (5)  Wool, 
(6)  Silk.  (7)  Chappe  Silk.  Apparatus  for  ascertaining  the  Yarn  Number  ;  Sampling  Reels. — 
IV,,  Testing  the  Length  of  Yarns. — V.,  Examination  of  the  External  Appearance  of 
Yarn.  Yarn  Tester. — VI,,  Determining:  the  Twist  of  Yarn  and  Twist,  {a)  Cotton 
Yarns;  {b)  Linen  Yarns;  (c)  Woollen  Yarns  ;  {d)  Silk;  Apparatus  for  Determining  the  Twist 
of  Yarn.— VII.,  Determination  of  Tensile  Streng:th  and  Elasticity.  Apparatus  for 
Testing  the  Breaking  Strain  of  Yarn.— VIII.,  Estimating:  the  Percentage  of  Fat  in  Yarn. 
— IX.,  Determination  of  Moisture  (Conditioning),  Conditioning  Silk;  Conditioning  Loost; 
Wool;  Conditioning  Worsted ;  Apparatus.  Testing  Manufactured  •  Fabrics :  (i)  Plain  or 
Smooth  Weavings,  (2)  Twilled  Fabrics.  (3)  Figured  Fabrics.  (4)  Velvety  fabrics.  Classi- 
fication of  Woven  Goods,  The  Testing  of  Fabrics, — I,,  Determination  of  the  Mode  of  Weav- 
ing, Distinction  and  Combination  of  Warp  and  Weft  Threads, — II.,  Testing  the  Strength  and 
Elasticity  of  a  Fabric.  Breaking  Strain  Testers  :  (a)  Rehse's  Tester  ;  (b)  Leuner's  Tester  ; 
(c)  Breaking  Strain  and  Elasticity  Tester  ;  {d)  Tarnagrocki's  Tester. — III.,  Ascertaining  the 
Count  of  Warp  and  Weft  Threads  in  a  Fabric. — IV.,  Determination  of  Shrinkage  ;  Deter- 
mining the  Thickness  of  Cloth. — V.,  Examining  the  Constituents  of  the  Warp  and  Weft; 
Weighing  ;  Weighing  on  the  Balance  ;  Determining  the  Weight  of  Cloth  from  the  Count  and 
the  Yarn  Number  ;  Determining  the  Weight  of  the  Individual  Constituents  of  the  Cloth  ; 
Quantitative  Chemical  Analysis  of  the  Fabric,  (i)  Mixed  Fabrics  containing  Wool  and 
Cotton.  (2)  Mixed  Fabrics  of  Cotton  and  Silk.  (3)  Mixed  Fabrics  of  Wool  and  |Silk.  (4) 
Mixed  Fabrics  of  Cotton,  Wool  and  Silk.— VI.,  Determination  of  the  Dressing,  (i)  Physical 
Examination.  (2)  Chemical. — VII.,  Estimation  of  the  Waterproof  Properties  of  Cloth. — VIII., 
Determining  Hygroscopicity. — IX.,  Testing  the  Fastness  of  the  Dye:  (a)  Washing  Fastness; 
{b)  Fastness  under  Friction  ;  (c)  Resistance  to  Perspiration  ;  (d)  Fastness  against  Rain  ;  (e) 
Resistance  to  Street  Mud  and  Dust ;  (/)  Fastness  to  Weather,  Light  and  Air;  {g)  Resistance 
to  Ironing  and  Steaming. — X,,  Measuring  the  Length  of  Piece  Goods. — XL,  Determination 
of  Mordants  and  Dyes,  (i)  Blue  and  Violet  Dyes ;  Testing  for  Pure  Indigo  Dyes.  (2)  Green 
Dyes.  (3)  Red  and  Brown  Dyes.  (4)  Yellow  and  Orange  Dyes.  (5)  Browns,  Greys  and  Mode 
Shades,  (6)  Black  Dyes. — XII,,  Detection  and  Estimation  of  Arsenic— Appendix.  Official 
Specifications  for  the  Supply  of  Materials  for  Use  in  the  German  Army,  (i)  Cloth.  (2)  Linens 
and  Cottons  for  Military  Use:  {a)  Linens;  (b)  Cottons.  (3)  Waterproof  Materials  for  Mili- 
tary Purposes:  {a)  Canvas  for  Laced  Shoes;  (6)  Stuffs  for  Provision  Bags  and  Knapsacks; 
(c)  Tent  Canvas  for  Portable  Tents,  (4)  Linens  and  Cottons  for  Barrack  and  Hospital  Use 
and  for  the  Training  Colleges  :  {a)  Linens ;  {b)  Cottons  ;  (c)  Woollens  (Flannel),  Contract 
Specifications  for  French  Army  Clothing. 
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Press  OfjinionSm 

"  The  author  has  endeavoured  to  collect  and  arrange  in  systematic  form  for  the  first  time  all 
the  data  relating  to  both  physical  and  chemical  tests  as  used  throughout  the  whole  of  the 
textile  industry,  so  that  not  only  the  commercial  and  textile  chemist  who  has  frequently- to 
reply  to  questions  on  these  matters,  but  also  the  practical  manufacturer  of  textiles  and  his 
subordinates,  whether  in  spinning,  weaving,  dyeing,  and  finishing,  are  catered  for.  .  .  .  The 
book  is  profusely  illustrated,  and  the  subjects  of  these  illustrations  are  clearly  described." — 
Textile  Manufacturer. 

"  This  is  probably  the  most  exhaustive  book  published  in  English  on  the  subject  dealt  with. 
.  .  ,  We  have  great  confidence  in  recommending  the  purchase  of  this  book  by  all  manufacturers 
of  textile  goods  of  whatever  kind,  and  are  convinced  that  the  concise  and  direct  way  in  which  it 
is  written,  which  has  been  admirably  conserved  by  the  translator,  renders  it  peculiarly  adapted 
for  the  use  of  English  readers." — Textile  Recorder. 

"  A  careful  study  of  this  book  enables  one  to  say  with  certainty  that  it  is  a  standard  work  on 
the  subject.  Its  importance  is  enhanced  greatly  by  the  probability  that  we  have  here,  for  the 
first  time  in  our  own  language,  in  one  volume,  a  full,  accurate,  and  detailed  account,  by  a  prac- 
tical expert,  of  the  best  technical  methods  for  the  testing  of  textile  materials,  whether  in  the 
raw  state  or  in  the  more  or  less  finished  product." — Glasgoiv  Herald. 

"  It  would  be  well  if  our  English  manufacturers  would  avail  themselves  of  this  important 
addition  to  the  extensive  list  of  German  publications  which,  by  the  spread  of  technical  infor- 
mation, contribute  in  no  small  degree  to  the  success,  and  sometimes  to  the  supremacy,  of 
Germany  in  almost  every  branch  of  textile  manufacture." — Manchester  Courier. 

FOR  TEXTILE  MANUFACTURERS  AND  DESIGNERS. 

DECORATIVE  AND  FANCY  TEXTILE  FABRICS.  With 

Designs  and  Illustrations.  By  R.  T.  Lord.  A  Valuable  Book  for 
Manufacturers  and  Designers  of  Cm  pets,  Damask,  Dress  and  all 
Textile  Fabrics.    Price  10s.  6d. ;  Other  Countries,  12s.,  post  free. 

Contents. 

Chapters  L,  A  few  Hints  on  Designing  Ornamental  Textile  Fabrics. — II.,  A  few  Hints  on 
Designing  Ornamental  Textile  Fabrics  (continued). — III.,  A  few  Hints  on  Designing  Orna- 
mental Textile  Fabrics  (continued). — IV.,  A  few  Hints  on  Designing  Ornamental  Textile 
Fabrics  (continued). — V,,  Hints  for  Ruled-paper  Draughtsmen. — VI.,  The  Jacquard  Machine. — 
VII.,  Brussels  and  Wilton  Carpets. — VIII.,  Tapestry  Carpets. — IX.,  Ingrain  Carpets. — X. 
Axminster  Carpets. — XI.,  Damask  and  Tapestry  Fabrics. — XII.,  Scarf  Silks  and  Ribbons. — 
XIII.,  Silk  Handkerchiefs.— XIV.,  Dress  Fabrics.— XV.,  Mantle  Cloths.— XVI.,  Figured  Plush 
—XVII.,  Bed  Quilts.— XVIII.— Calico  Printing. 

Press  Opinions. 

"The  book  is  to  be  comn;£nded  as  a  model  manual,  appearing  at  an  opportune  time,  since 
every  day  is  making  known  a  growing  desire  for  development  in  British  industrial  art." — 
Dundee  Advertiser. 

"  Those  engaged  in  the  designing  of  dress,  mantle  tapestry,  carpet  and  other  ornamental 
textiles  will  find  this  volume  a  useful  work  of  reference." — Leeds  Mercury. 

"  The  writer's  avocation  is  that  of  a  designer  for  the  trade,  and  he  therefore  knows  what  he 
is  writing  about.  .  .  .  The  work  is  well  printed  and  abundantly  illustrated,  and  for  the  author's 
share  of  the  work  we  have  nothing  but  commendation.  It  is  a  work  which  the  student  designer 
will  find  thoroughly  useful." — Textile  Mercury. 

"  Designers  especially,  who  desire  to  make  progress  in  their  calling,  will  do  well  to  take  the 
hints  thrown  out  in  the  first  four  chapters  on  'Designing  Ornamental  Textile  Fabrics'." — 
Nottingham  Daily  Guardian. 

The  book  can  be  strongly  recommended  to  students  and  practical  men." — Textile  Colorist. 
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PAINTING  ON  GLASS  AND  PORCELAIN  AND  ENAMEL 
PAINTING.  A  Complete  Introduction  to  the  Preparation  of  all  the 
Colours  and  Fluxes  used  for  Painting  on  Porcelain,  Enamel,  Faience 
and  Stoneware,  the  Coloured  Pastes  and  Coloured  Glasses,  together 
with  a  Minute  Description  of  the  Firing  of  Colours  and  Enamels.  On 
the  Basis  of  Personal  Practical  Experience  of  the  Condition  of  the  Art 
up  to  Date.  By  Felix  Hermann,  Technical  Chemist.  With  18  Illus- 
trations. Second,  greatly  Enlarged,  Edition.  Price  10s.  6d. ;  Ger 
many,  12  mks.  ;  France  and  Belgium,  13  frs.,  post  free. 

Contents. 

Preface. — Introduction  :  History  of  Glass  Painting.— Chapters  I.,  The  Articles  to  be  Painted  : 
Glass,  Porcelain,  Enamel,  Stoneware,  Faience. — II.,  Pigments  :  i.  Metallic  Pigments  :  Antimony- 
Oxide,  Naples  Yellow,  Barium  Chromate,  Lead  Chromate,  Silver  Chloride,  Chromic  Oxide  :  (i) 
Potassium  Bichromate  and  Sulphur  Method,  (2)  Ammonium  Chromate  Method,  (3)  Wet  Method, 
(4)  Mercurous  Nitrate  and  Potassium  Bichromate  Method  ;  Iron  Oxide  :  (1)  Preparation  of 
Ferric  Oxide  from  Ferrous  Sulphate,  (2)  Ferric  Oxide  for  Fine  (Red)  Colours,  (3)  Vogel's  Iron 
Red ;  Ferrous  Chromate,  Gold  Purple,  Iridium  Oxide,  Copper  Oxide,  Copper  Protoxide,  Cobalt 
Oxide:  Cobaltous  Silicate,  Cobaltous  Zinc  Phosphate,  Smalt,  Zaffre  ;  Manganese  Oxide,  Ura- 
nium Oxide,  Zinc  Oxide,  Tin  Oxide.  2,  Earthy  Colours:  Yellow  Ochre,  Red  Ochre,  Tierra  di 
Sienna,  Umber,  Mars  Yellow.  3,  Metals:  Gold,  Mussel  Gold,  Mussel  Silver,  Platinum. — III., 
Fluxes:  Fluxes,  Felspar,  Quartz,  Purifying  Quartz,  Sedimentation,  Quenching,  Borax,  Boracic 
Acid,  Potassium  and  Sodium  Carbonates,  Rocaille  Flux. — IV.,  Preparation  of  the  Colours  for 
Glass  Painting:  i,  Black;  2,  White;  3,  Red;  4,  Yellow;  5,  Green;  6,  Violet;  7,  Blue;  8, 
Brown ;  9,  Fluxes. — V.,  The  Colour  Pastes.— VI.,  The  Coloured  Glasses  :  Behaviour  of  Glass  in 
presence  of  Metals  and  Metallic  Oxides,  Yellow-coloured  Glass,  Brown-coloured  Glass,  Blue- 
coloured  Glass,  Green-coloured  Glass,  Red-coloured  Glass,  Gold  Ruby  Glass  (according  to  Fuss),. 
Copper  Ruby  Glass,  Lead-free  (Flash)  Glass,  Lead  Ruby  Glass,  Violet-coloured  Glass,  Black 
Glass. — VII.,  Composition  of  the  Porcelain  Colours:  i.  Soft  Muffle  Colours;  2,  Hard  Muffle 
Colours  ;  3,  Colours  for  Strong  Fire. — VIII.,  The  Enamel  Colours  :  Enamels  for  Artistic  Work. 
— IX.,  Metallic  Ornamentation:  Porcelain  Gilding,  Glass  Gilding. — X.,  Firing  the  Colours:  i, 
Remarks  on  Firing:  Firing  Colours  on  Glass,  Firing  Colours  on  Porcelain;  2,  The  Muffle. — 
XL,  Accidents  occasionally  Supervening  during  the  Process  of  Firing.  —XII.,  Remarks  on  the 
Different  Methods  of  Painting  on  Glass,  Porcelain,  etc.— Appendix  :  Cleaning  Old  Glass  Paint- 
ings.— Index. 

Press  Opinions. 

"  A  reliable  treatise  on  the  preparation  of  the  colours  and  fluxes,  with  exhaustive  quantitative 
recipes,  and  minute  descriptions  of  the  firing  of  colours  and  enamels,  is  of  no  small  technical 
importance,  and  emanating  from  so  distinguished  an  authority  as  Felix  Hermann,  Brongniart's 
successor  in  the  direction  of  the  Sdvres  manufactory,  merits  the  earnest  study  of  all  engaged  in 
the  porcelain  and  kindred  industries  in  England.  ...  In  every  district  of  England  where  art 
porcelain  and  glass  is  manufactured  this  treatise  should  be  widely  circulated,  and  its  contents 
made  familiar  to  all  engaged,  in  whatever  capacity,  in  the  tra.de."— Leeds  Mercury. 

"  The  whole  cannot  fail  to  be  both  of  interest  and  service  to  glass  workers  and  to  potters 
generally,  especially  those  employed  upon  high-class  work." — Staffordshire  Sentinel. 

CERAMIC  TECHNOLOGY:  Being  some  Aspects  of  Technical 
Science  as  Applied  to  Pottery  Manufacture.  Edited  by  Charles  F. 
BiNNS.    Price  12s.  6d.  ;  Colonies  and  Continent,  14s.,  post  free. 

Contents. 

Preface.— Introduction.— Chapters  I.,  The  Chemistry  of  Pottery— II.,  Analysis  ar.d  Syn- 
thesis.—III.,  Clays  and  their  Components.— IV.,  The  Biscuit  Oven.— V.,  Pyrometry.— VI., 
Glazes  and  their  Composition. — VII.,  Colours  and  Colour-making —Index. 
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THE  MANUAL  OF  PRACTICAL  POTTING.  Price  17s.  6d. ; 
Colonies  and  Continent,  18s.,  post  free. 

Contents, 

Introduction.  The  Rise  and  Progress  of  the  Potter's  Art. — Chapters  I.,  Bodies.  China 
and  Porcelain  Bodies,  Parian  Bodies,  Semi-porcelain  and  Vitreous  Bodies,  Morter  Bodies, 
Earthenwares  Granite  and  C.C.  Bodies,  Miscellaneous  Bodies,  Sagger  and  Crucible  Clays, 
Coloured  Bodies,  Jasper  Bodies,  Coloured  Bodies  for  Mosaic  Painting,  Encaustic  Tile  Bodies, 
Body  Stains,  Coloured  Dips.— II.,  Glazes.  China  Glazes,  Ironstone  Glazes,  Earthenware 
Glazes,  Glazes  without  Lead,  Miscellaneous  Glazes,  Coloured  Glazes,  Majolica  Colours. — III., 
Gold  and  Cold  Colours.  Gold,  Purple  of  Cassius,  Marone  and  Ruby,  Enamel  Colour  Bases, 
Enamel  Colour  Fluxes,  Enamel  Colours,  Mixed  Enamel  Colours,  Antique  and  Vellum  Enamel 
Colours,  Underglaze  Colours,  Underglaze  Colour  Fluxes,  Mixed  Underglaze  Colours,  Flow 
Powders,  Oils  and  Varnishes.— IV.,  Means  and  Methods.  Reclamation  of  Waste  Gold,  The 
Use  of  Cobalt,  Notes  on  Enamel  Colours,  Liquid  or  Bright  Gold.— V.,  Classification  and 
Analysis.  Classification  of  Clay  Ware,  Lord  Playfair's  Analysis  of  Clays,  The  Markets  of  the 
World,  Time  and  Scale  of  Firing,  Weights  of  Potter's  Material,  Decorated  Goods  Count.— 
VI,,  Comparative  Loss  of  Weight  of  Clays.— VII.,  Ground  Felspar  Calculations.— VIII.,  The 
Conversion  of  Slop  Body  Recipes  into  Dry  Weight, — IX,,  The  Cost  of  Prepared  Earthenware 
Clay, — X.,  Forms  and  Tables.  Articles  of  Apprenticeship,  Manufacturer's  Guide  to  Stock- 
taking. Table  of  Relative  Values  of  Potter's  Materials,  Hourly  Wages  Table,  Workman's 
Settling  Table,  Comparative  Guide  for  Earthenware  and  China  Manufacturers  in  the  Use  of 
Slop  Flint  and  Slop  Stone,  Foreign  Terms  applied  to  Earthenware  and  China  Goods,  Table 
-for  the  Conversion  of  Metrical  Weights  and  Measures  on  the  Continent  of  South  America. 

COLOURING  AND  DECORATION  OF  CERAMIC  WARE. 

By  Alex.  Brongniart.  With  Notes  and  Additions  by  Alphonse 
Salvetat.  Translated  from  the  French.  The  writings  of  Brongniart 
marked  an  epoch  in  ceramic  literature,  and  are  now  for  the  first  time 
offered  in  book  form  in  English.  Any  potter  or  workman  who  is  in  any 
way  interested  in  ceramic  ware,  glazes  or  enamels  will  find  this  work 
a  perfect  mine  of  information.  Hundreds  of  receipts  for  making  and 
applying  colours,  glazes  and  enamels,  firing,  etc.  Bound  in  Cloth. 
200  pages.    Price  7s.  6d.,  strictly  net,  post  free. 

liOW  TO  ANALYSE  CLAY.  Practical  Methods  for  Practical 
Men.  By  Holden  M.  Ashby,  Professor  of  Organic  Chemistry.  Price 
2s.  6d.,  strictly  net,  post  free. 

EXTERNAL  PLUMBING  WORK.  A  Treatise  on  Lead  Work 
for  Roofs.  By  John  W.  Hart,  R.P.C.  Price  7s.  6d.,  post  free ;  Other 
Countries,  8s. 

List  of  Cha/yters, 

Chapters  I.,  Cast  Sheet  Lead.— II.,  Milled  Sheet  Lead.— III.,  Roof  Cesspools.— IV.,  Socket 
Pipes.— v.,  Drips.— VI.,  Gutters.— VII.,  Gutters  (continued).— VIII.,  Breaks.— IX.,  Circular 
Breaks.— X.,  Flats.— XL,  Flats  (continued).— XIL,  Rolls  on  Flats.— XIIL,  Roll  Ends.— XIV., 
Roll  Intersections.— XV.,  Seam  Rolls.— XVI.,  Seam  Rolls  (continued).— XVII.,  Tack  Fixings. 
— XVIII. ,  Step  Flashings.— XIX.,  Step  Flashings  (continued).— XX.,  Secret  Gutters.- XXL 
Soakers.— XXII.,  Hip  and  Valley  Soakers.— XXIII. ,  Dormer  Windows.— XXIV.,  Dormer 
Windows  (continued).— XXV.,  Dormer  Tops.— XXVI.,  Internal  Dormers.— XXVIL,  Skylights  . 
— XXVIIL,  Hips  and  Ridging. — XXIX.,  Hips  and  Ridging  (continued). — XXX.,  Fixings  for 
Hips  and  Ridging.— XXXL,  Ornamental  Ridging.— XXXII. ,  Ornamental  Curb  Rolls.— XXXIII. , 
Curb  Rolls.— XXXIV.,  Cornices.— XXXV.,  Towers  and  Finials.— XXXVI. ,  Towers  and  Finials 
(continued).- XXXVIL,  Towers  and  Finials  (continued).— XXXVIII. ,  Domes.— XXXIX., Domes 
<continued).— XL.,  Ornamental  Lead  Work.— XLL,  Rain  Water  Heads.— XLIL,  Rain  Water 
Heads  (continued). — XLIIL.  Rain  Water  Heads  (continued). 
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Press  Opinions. 

"The  publication  of  this  book  will  do  much  to  stimulate  attention  and  study  to  exterj-ja 
plumbing  work,  for  it  is  a  book  which  we  can  heartily  recommend  to  every  plumber,  both  old* 
and  young,  who  desires  to  make  himself  proficient  in  the  several  branches  of  his  trade.  We 
can  heartily  recommend  the  book  to  plumbers  and  architects." — Sanitary  Record. 

"  This  is  an  eminently  practical  and  well-illustrated  volume  on  the  management  of  external 
lead  work." — Birmingham  Daily  Post. 

"  It  is  thoroughly  practical,  containing  many  valuable  hints,  and  cannot  fail  to  be  of  great 
benefit  to  those  who  have  not  had  large  experience." — Sanitary  Journal. 

"  With  Mr.  Hart's  treatise  in  his  hands  the  young  plumber  need  not  be  afraid  of  tackli::g. 
outside  work.  He  would  do  well  to  study  its  pages  at  leisure,  so  that  he  may  be  ready  for  it 
when  called  upon." — Ironmongery. 

"  Works  on  sanitary  plumbing  are  by  no  means  rare,  but  treatises  dealing  with  external 
plumbing  work  are  sufficiently  scarce  to  ensure  for  Air.  Hart's  new  publication  a  hearty  recep- 
tion."— T/ie  Ironmonger. 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Second  Edition,  Revised 
and  Corrected.  By  John  W.  Hart,  R.P.C.  Over  300  pages,  IHus- 
trated.    Price  7s.  6d.  ;  Other  Countries,  8s.,  post  free. 

List  of  Chapters. 

X.,  Introduction. — Chapters  I.,  Pipe  Bending. — II.,  Pipe  Bending  (continued). — III.,  Pipe 
Bending  (continued). — IV.,  Square  Pipe  Bendings. — V.,  Half-circular  Elbows. — VI.,  Curved 
Bends  on  Square  Pipe. — VII.,  Bossed  Bends. — VIII.,  Curved  Plinth  Bends. — IX.,  Rain-water 
Shoes  on  Square  Pipe. — X.,  Curved  and  Angle  Bends.— XL,  Square  Pipe  Fixings.— XII.,  Joint- 
wiping. — XIII.,  Substitutes  for  Wiped  Joints. — XIV.,  Preparing  Wiped  Joints. — XV.,  Joint 
Fixings. — XVI.,  Plumbing  Irons. — XVII.,  Joint  Fixings. — XVIII, ,  Use  of  "  Touch"  in  Solder- 
ing,— XIX.,  Underhand  Joints. — XX.,  Blown  and  Copper  Bit  Joints. — XXI.,  Branch  Joints. — 
XXII.,  Branch  Joints  (continued).— XXIII.,  Block  Joints.— XXIV.,  Block  Joints  (continued). — 
XXV.,  Block  Fixings. — XXVI  ,  Astragal  Joints — Pipe  Fixings. — XXVII.,  Large  Branch 
Joints. — XXVIII.,  Large  Underhand  Joints. — XXIX.,  Solders. — XXX.,  Autogenous  Soldering 
or  Lead  Burning. 

Press  Opinions, 

"  Rich  in  useful  diagrams  as  well  as  in  hints." — Liverpool  Mercury. 
A  well  got-up  and  well-done  practical  book.    It  is  freely  illustrated  and  is  a  reliable  help  in 
respect  of  some  of  the  most  awkward  work  the  young  plumber  has  to  perform." — The  Ironrr.ongcrr 

*'  The  papers  are  eminently  practical,  and  go  much  further  into  the  mysteries  they  describe 
than  the  title  '  Hints'  properly  suggests." — Scotsman. 

"The  articles  are  apparently  written  by  a  thoroughly  practical  man.  As  a  practical  guide 
the  book  will  doubtless  be  of  much  service." — Glasgotv  Herald. 

"  So  far  as  the  practical  hints  in  this  work  are  concerned,  it  will  be  useful  to  apprentices  raid 
students  in  technical  schools,  as  it  deals  mainly  with  the  most  important  or  difficult  branches  of 
the  plumber's  craft,  viz.,  joint  wiping,  pipe  bending  and  lead  burning.  .  .  .  'Hints'  are  the 
most  useful  things  to  an  apprentice,  and  there  are  many  in  this  work  which  are  not  to  be  found 
in  some  of  the  text-books." — English  Mechanic. 

"  It  is  a  book  for  the  intelligent  operative  first  of  all,  not  a  mere  manual  of  instruction 
for  the  beginner,  nor  yet  a  scientific  treatise  on  the  whole  art  of  sanitary  plumbing.  The 
special  subject  with  which  it  deals  is  joint-making,  the  most  important  branch  of  the  operative's 
work,  and  into  this  topic  the  author  goes  with  a  thoroughness  that  is  full  of  suggestion  to  even 
the  most  experienced  workman.  There  is  no  one  who  has-to  do  with  plumbing  but  could  read 
the  book  with  profit." — Ironmongery. 
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free. 
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